Improved Approximation for Breakpoint Graph Decomposition and Sorting by Reversals by Caprara, Alberto & Rizzi, Romeo
  
 
 
 
 
 
UNIVERSITY 
OF TRENTO 
 DEPARTMENT OF INFORMATION AND COMMUNICATION TECHNOLOGY 
  
38050 Povo – Trento (Italy), Via Sommarive 14 
http://www.dit.unitn.it 
 
 
 
 
 
 
 
 
 
 
 
 
 
IMPROVED APPROXIMATION FOR BREAKPOINT GRAPH 
DECOMPOSITION AND SORTING BY REVERSALS 
 
Alberto Caprara and Romeo Rizzi 
 
 
2002 
 
Technical Report # DIT-02-0082 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 
  	
 
ﬀﬂﬁﬃ !"
#$ %&'&(%
)+*-,/.'021436587:9;047:0<7>= ?$3>@.(3A?$BDC'C(BDE
=GFHIKJ
LGM
B-N:.(02O<B-1QPﬀ3:R&ST3>*D3>U
M
7
V
BW7:*-.?$BDO<3:0<U>B-@6.
M
1<3AX
IZYQ[]\_^a`>b Sc3>*-3>U
M
7_d I 1e7f*-P
. Y @67:BD*hgji;k>ifl_m_i>m;ionp_qsrotvuhwox/ray{z&u4ra|
EGS8? I 5 J =
F .'9}7:021<@6.
M
1$3:R5c3:@69s~_14.(0 J_ BD.
M
 .
LGM
B-N:.(0<O2B-1QP3fRv)+7:0<o~sO

P~
Ms
.(U]7:;.
F+Y>\>\:\ )7:02Ł~;O+5+d F .
M
@67:0

. Y @67:B-*Zgmom{ro{rfntŁkŁrfqfxk>quhwox/r|]x8u4ra|
$sK24
]eQD(¡ ¢$£¥¤K¦e¤¨§K©eª«§T¬-­a®°¯¥±v²´³&µ·¶¸Tµ·¹ºh»¸c¼8µ(³½º¾¿²´Àa¸KÁÃÂÄ³ÅºhÆÀa²Ã¸2À¡¼8µaÀa¸KÁ´³&µ¹ÈÇ·¸K¶µ·¼8¸TÉZ¸Ê
Ë
ÉhÉ
Ë
¶Ç·¸K¼8¸2¶'º¨³¥²Ã¶Ìµ·¼8ÍÆº
Ë
ºZ²Îµ'¶
Ë
Ás¼8µ·ÁÃ¸2ÌKÆÁ
Ë
ÉvÏ²Îµ'ÁÎµ'Ç·Â'ÐÒÑÈºÍÉh¸<³Å¸2¶(º2ÓÔÕ²´³vºh»¸8Ï:¸2³Åº&Ö¶µe¾¿¶
Ë
ÍaÊ
ÍÉhµ4×a²Ã¼
Ë
ºh²Ãµ·¶cÉ
Ë
ºh²Ãµ
Ë
Ì¨»²Ã¸KØ
Ë
ÏÁÎ¸¿²Ã¶ÙÍ:µ·ÁÃÂ(¶µ·¼8²
Ë
Áaºh²Ã¼8¸¿¹Úµ·ÉÈ­a®°¯Ð'ÑØ'¸KÉZÂTÌKÁÎµ(³Å¸2ÁÎÂTÉh¸2Á
Ë
ºh¸2ÀcÍÉZµ·ÏÁÎ¸2¼+Ó
Ì
Ë
ÁÃÁÎ¸<ÀÄÛ¿Z¤Z©<ÜZÝefÞ°h©ZÝß+àT¤¨á¨eâ¥Ýe§Q-ã¬-®°ä&å&±QÓ>Ì
Ë
ÁÎÁ´³¿¹Úµ'É
Ë
Á
Ë
ÉZÇ·¸<³½º¥ÌKµ·ÁÃÁÎ¸<ÌQºZ²Îµ'¶+µ·¹{¸2ÀaÇ'¸ÒÀa²´³½Ê
æ
µ'²Î¶(º&ÌÂaÌÁÃ¸2³¥²Î¶
Ë
³ÅÆ²çº
Ë
ÏÁÃÂ(ÊWÀa¸Kè¶¸<ÀÇ·É
Ë
Í»oÐ¿éWºv»
Ë
³êÏ:¸K¸K¶¡³Å»µe¾¿¶ºZ»
Ë
ºê¹Úµ·É
Ë
ÁÃ¼cµ(³½º
Ë
ÁÃÁ_²Ã¶³Åº
Ë
¶fÌ¸2³
­®È¯ë²Ã³¥¸2ì(Æ²ÃØ
Ë
ÁÎ¸2¶(ººhµ+®°ä&åTÓ:²Î¶ºZ»¸T³h¸K¶³h¸ºZ»
Ë
º
Ë
¶Â+³hµ·ÁÃÆaºZ²Îµ'¶+µ·¹}ºh»¸TÁ
Ë
ºÅºZ¸KÉêÌKµ·ÉZÉh¸<³ÅÍ:µ·¶fÀ³Èºhµ
Ë
³hµ·ÁÃÆaºZ²Îµ'¶$µ¹oºZ»¸ê¹Úµ·ÉZ¼c¸2É»
Ë
Ø²Ã¶ÇºZ»¸&³
Ë
¼c¸êØ
Ë
ÁÃÆ¸·Ðséí¶ÙºZ»²Ã³ÈÍ
Ë
Íf¸2É2Ó¾È¸ê³h»µe¾ﬀ»µe¾ﬀºhµc²Ã¼cÍÉhµeØ'¸¿ºh»¸
Ë
ÍÍÉZµ4×a²Î¼
Ë
ºZ²Îµ'¶îÉ
Ë
ºZ²Îµ
Ë
Ì¨»²Î¸2Ø
Ë
ÏÁÃ¸&²Î¶Í:µ·ÁÃÂ(¶µ·¼8²
Ë
Á]ºh²Ã¼8¸&¹Úµ·É¥®¿ä&åTÓ¹ÚÉZµ·¼ºZ»¸ÍÉZ¸KØ²Ãµ·Æ³hÁÃÂ$Ö¶µe¾¿¶
Ô
Õ
ºhµ
ÔZÔ
Õ
Ô&ïð
¹Úµ'É
Ë
¶Â
ðêñò
Ð°óêÆÉÉZ¸2³hÆÁÎºÆ³h¸2³°ºZ»¸Ï:¸2³Åº¥Ö¶µe¾¿¶
Ë
ÍÍÉZµ4×a²Î¼
Ë
ºh²Ãµ·¶
Ë
ÁÃÇ·µ·ÉZ²Îºh»¼Ù³È¹Úµ·É
­º
Ë
ÏÁÎ¸Ò­¸Kºµ·¶Ç·É
Ë
Í»³È¾¿²çºZ»+¼
Ë
×²Ã¼ÒÆ¼ôÀa¸2Ç·ÉZ¸K¸&õ
Ë
³°¾È¸KÁÃÁ
Ë
³È¹Úµ'É¥­¸º¥ö
Ë
Ì¨Ö(²Ã¶Çc¾¿»¸KÉZ¸vºh»¸¼
Ë
×(Ê
²Ã¼ÒÆ¼÷³h²ÃøK¸Òµ·¹
Ë
³h¸º¥²´³êùÐ¥Ñ¶Â+²Î¼8ÍÉZµeØ·¸2¼8¸K¶(º¥²Ã¶ºh»¸TÉ
Ë
ºh²Ãµ
Ë
Ì¨»²Ã¸KØ'¸2ÀÏÂîºh»¸<³Å¸
Ë
ÍÍÉZµ4×a²Î¼
Ë
ºh²Ãµ·¶
Ë
ÁÎÇ'µ·ÉZ²çºZ»¼Ù³È¾¿²ÎÁÃÁoÂ²Î¸2ÁÃÀ
Ë
¶
Ë
Æaºhµ'¼
Ë
ºh²´Ìv²Î¼8ÍÉZµeØ·¸2¼c¸2¶(º°µ·¹_µ'ÆÉ¿Éh¸<³ÅÆÁçº<Ð
úû(üýÒþ
4ß; 
³hµ·Éhºh²Ã¶ÇÏÂcÉh¸2Ø·¸KÉ¨³
Ë
Á´³KÓeÏÉZ¸
Ë
ÖÍfµ'²Î¶(ºÇ'É
Ë
Í»oÓ
Ë
ÁçºZ¸KÉZ¶
Ë
ºZ²Î¶ÇÌÂaÌÁÃ¸¥Àa¸<Ìµ·¼8Í:µ'³h²çºZ²Îµ'¶oÓ'³h¸º
Í
Ë
Ì¨Ö²Î¶ÇÓ³Åº
Ë
ÏÁÎ¸³h¸º2Ó
Ë
ÍÍÉZµ4×a²Î¼
Ë
ºh²Ãµ·¶
Ë
ÁÎÇ'µ·ÉZ²çºZ»¼Ð
 	


	ﬀﬂﬁﬃ! #"ﬀ$&%('*)'ﬀ,+ﬀ-/.0+132547698:<;=?>A@=/BDCEA@FG=?;HCIJ:<K@MLONP;HCQKR:O@MKSF=TKA@MLU;=/BDV/@M>A=?FG@WX@MYWWXY/>AV/@ﬀZ
FG@M>!C;[:U>]\ﬀ=?FG^RQACYC:<=?>Y/LDF=?LO@M\*QL<YW_`:O=?LO=/V/N/abY/>Kc:U;KA@ﬀd`>A@MKeY/;fB=?L<LO=IJ;*gihj@*Clknmo1ﬂkjprq*q*qlkRs58
_t@[Y&^t@*WXF[QCYC:O=?>u=/Bwvyxz*q*q*q{zH|~}?gH'*)'ﬀ,+ﬀ-/.R=/BbCEA@:<>!CH@*W{Y/L71zT8J:U;Y/>:<>!/@*WX;:O=?>S=/BbCEA@;QA_R;H@ﬀZ

QA@M>\ﬀ@Gkuq*q*qkTl=/BDk~aN5:O@ML<K:U>AV^t@*WXFlQACYC:O=?>1ﬂkpŁq*q*qkp9kTk!Mpq*q*qkROpkk!p	q*q*qkRs58,g
25476\*Y/L<LU;B=/WYi;EA=/WCH@M;C;@

QA@M>R\ﬀ@l=/BDW@*/@*WX;Y/LU;CHWXY/>;HB=/WXF:<>V&kŁ:<>!CH=CE@:UKA@M>yC:<CNu^t@*WXFlQACYC:O=?>
1xfq*q*q|rx|8,g(E@L<@M>AV/CEi=/Bb;Q\,EuY;H@

QA@M>\ﬀ@:<;JKA@M>A=/CH@MKi_TNy`g
H	, ¢¡¤£¦¥§ ¢§X¨3£©¡¤ª«	¬­w®¯°3§±¨²M£¡¤§ª{£§,³
«	§±ªM°¢¨3§b¬X´A°3©{§~µ~,ª{¡¤ ¢©¶~X°3¡¤¬,ª,·!¥§± ¢§HX¨3£©¸{¬,¯{ª¹X°3¡¤¬ªyº
x
 ^WX=/_RLO@MF /@*WNS\*LO=?;H@MLONW@ML<YCH@MKSCH=2A46 :<;JCEA@fB=?L<LO=IJ:<>AV

'-5ﬁﬃR7H-
	'XA{+,ﬁﬂﬂﬁﬂ/ﬃ
1ﬂ48,g`"ﬀ'-5ﬁﬃR¦ ?-	 xﬀﬂﬁ m 1ﬃ¦z l8w:U;7=?>A@f:<>IJER:<\XE"!
#
CE@G@MKAV/@;H@*C :U;^`YWC:OC:O=?>A@MK :<>!CH=u;QA_`;H@*C;$ =/B"ﬀ.O-%ﬀ[@MKAV/@M;Y/>K'& =/B ?H'*$l@MKV/@M; 1ﬁ :<;
( _`:<\ﬀ=?LO=/W@MK*)y8+
#
CE@*W@fYW@f>=G^RYWXY/L<LO@ML	@MKAV/@M;l1ﬁ :<; ( ;:<FG^RL<@,)y8+
#
@MY/\,En>=TKA@i=/B-ﬁ :<;G@M:OCEA@*W&:<;H=?L<YCH@MKa=/W&:U>\*:<KA@M>!CIJ:OCE=?>A@P_RL<Y/\.Y/>K =?>A@uV/W@*NŁ@MKAV/@/a7=/W
:U>\*:<KA@M>!C7IJ:OCECI= _`L<Y/\.Y/>KiC ID=&V/W@*N@MKAV/@M;[1ﬁ:<; ( _RY/L<Y/>\ﬀ@MK
)Y/>K/u1ﬁ[81032!8+
#
CE@*W@f:<;w>A=G/ﬃ`,ﬀ	! -/ﬂﬁ45*$%*.<'ﬀa:¢g @/g`>A=\ﬀNT\*L<@f:<;7BﬂQL<LON \ﬀ=?>!CY/:<>A@MKS:<>$ =/W&6+
IJEA@*WX@'/P1ﬁf8&KA@M>A=/CH@M;iCE@]FY75:UF[QF K@*V/W@*@#=/BlY>=TKA@=/B8ﬁg hj@*C9ﬀ:;! m=< $>< 13m=< &< 8,g >
-. 'ﬀﬃ`-/ﬂﬁﬃ! *$%M.O'w=/B?ﬁ :<;wYG\ﬀN5\*LO@IJE=?;H@@MKAV/@M;(YW@Y/LOCH@*W,>YCH@MLON_RL<Y/\.Y/>KV/W@*N/a^t=?;;X:O_RLONG5:<;:OC:U>AV
;H=?FG@>=TKA@M;C IJ:<\ﬀ@/aA_RQAC75:<;:OC:U>AVf@MY/\,Ei@MKAV/@YC(FG=?;HCw=?>R\ﬀ@/g4 \*Y/L<L<;B =/WwCE@FY75:UF[QF >TQF[_	@*W
=/B7@MKAV/@ﬀZK:<;A@=?:<>!CfY/LOCH@*W,>YC:<>AVP\ﬀN5\*LO@M;f=/B ﬁaK@M>A=/CH@MKc_TN'CD:gES=/W@ ^RW@M\*:<;H@MLON/aCEA@=/_F@H@M\ﬀC:O/@:<;CH=
ﬁ ﬃRﬁGﬁIH 'J9ﬀ:KC
=
a/IJEA@*W@LC
=
:U; CEA@w>TQF[_	@*W~=/B	Y/LOCH@*WX>YC:<>V9\ﬀN5\*LO@M;b:<>[CEA@w;H=?L<QAC:<=?>a/Y/>KlCEA@7=/^C:<FY/L
;H=?L<QC:O=?> Y/L<QA@:<;M9ﬀ:NCﬀ:DgPO>&CEA@B =?L<L<= IJ:<>VAa!I@IJ:<L<LRW@*B @*WwCH=GY/LOCH@*W,>YC:<>AVG\ﬀN5\*LO@M;7_!N&\*Y/L<L<:<>AV[CEA@MF
;:<F^RLONQM$M.O'ﬀ+,g
O>3 xﬀ:OC:<;;E= IJ> CEYC*aV?:O/@M>#Y^t@*WXFlQACYC:O=?>#k~aj=?>A@\*Y/>cKA@ﬀd`>A@GY_W@MY.T^t=?:<>!C9V/W,Y^RERﬁ1ﬂk 8
;Q\,E CEYC&?TS;9
:VU W
XC
:VU W
g 1Y>CEA@S=/CEA@*W&ERY/>KaZ\[];EA=IJ;CEYCY/>yNŁ_WX@MY.!^t=?:<>!CGV/WXY^RE
:<;l:<;H=?FG=/WX^RE:<\GCH=^ﬁ1ﬂk 8fB=/Wl;=?FG@^	@*W,F[QACYC:<=?>ek~g 8`_A=/W;EA=/WXC*abID@IJ:<L<L¦=?F:OC;QA_R;\ﬀW,:O^C;f:U>]CEA@
B=?L<LO= I:<>AVfY/>K&;:<FG^`LONlQR;H@JCEA@9>A=/CYC:O=?>a*9aTY/>RKaC{gPb¦/@M>:OB:<>CE@I=/WX;HC\*Y/;H@9GF YMNG_t@Y/;L<YWV/@
Y/;>cd149JeC*81_`QAC>A=/CFG=/W@8f\[]3aCEA@G@ﬀ75CH@M>;:O/@\ﬀ=?FG^`QACYC:O=?>Y/L~W@M;XQLOC;\*YWWX:<@MK =?QAC:<>e x,g5aVhTaji]
Y/;9ID@MLUL Y/;9CEA@f^RW=/_RY_R:<LU:<;HC:<\Y/>Y/LON5;:<;J=/B \k~;EA= I@MKCEYC&ml97mC[:<>PY/L<F=?;HC9Y/LUL \*Y/;H@M;*a>Y/F@MLON
IJ:OCE ^RW=/_RY_R:<LU:OCNxon1
p
sp
89B=/W[Yi^t@*WXFlQACYC:O=?>]=/B|@ML<@MFG@M>yC;Mg6ES=/W@ ^WX@M\*:<;H@MLON/ajV?:</@M>cYu4
;H=?L<QC:O=?>#=/BwY/L<QA@693C{ab:<>]Y/L<FG=?;C[Y/L<LD\*Y/;H@M;f=?>@&\*Y/>:<FFG@MK:UYCH@MLONK@*WX:O/@&Y/>Ł25476 ;H=?L<QAC:O=?>]=/B
CEA@;Y/F@lY/L<QA@/g(E:U;FG=/C:<{YCH@M;CE@;HCQKANS=/BD4 :OC;H@ML<B atIJE:U\XE EY/;CEA@Y/KAY/>!CYV/@=/BD_t@M:<>V
;:<F^RLO@*W¦CEY/>i25476 :<> FY/>!NGW@M;H^t@M\ﬀC;*gJO>^`YWC:<\*QL<YW a!:<> CEA@;HCQRKAN=/Bj4MZ =?>A@9KA=T@M;D>A=/CEYM/@CH=
KA@MY/L~IJ:<CE\ﬀ=?F^RLO@ﬀ7#\ﬀ=?Ff_R:U>YCH=/WX:<Y/L=/_F@H@M\ﬀC;f\*Y/L<L<@MKR	rqTts5.<'+8 x/xﬀ3ajCEYCC N!^`:<\*Y/L<LONFY./@GW@M;QL<C;B =/W
25476 FlQ\,EPEYWXK@*WwCH=^W=/@CEY/>iCEA@M:<WJ\ﬀ=?Q>!CH@*W^RYWC;JB =/WJ4lg
7CG^WX@M;H@M>yC*aCEA@_	@M;Cu.5>A= I>Y^R^W=,7A:<FYC:<=?>eW,YC:O=#Y/\XE:O@*Y_RLO@B=/WG_	=/CE 25476 Y/>KŁ4 :<;
c
d
aKRQA@PCH=wv7EAW,:<;HC:O@m\x3gyY>A@F YMN I=?>KA@*WIJEA@*CE@*WCER:<; W,YC:O=:U; CEA@_t@M;HC^	=?;X;:O_RLO@/gzO±>{ 23a
4@*WXFY/>ŁY/>K}|YW^R:U>;t.5:¦;EA=ID@MKCEYClCEA@CI=^RW=/_RLO@MF;[YW@B~JZEYW,Ka¦>Y/FG@MLON#CE@*Nc\*Y/>>A=/C
_t@&Y^^RW=,7A:<FYCH@MKIJ:OCER:<>]YSWXYC:O=_	@*CHCH@*WCEY/> xz%i#:<>c^t=?LONT>=?F:<Y/LbC:<F@Q>RLO@M;;-~7m~a~Y/>K
^t=?;H@MKY/;GY\,EY/L<LO@M>V?:<>AV

QA@M;HC:<=?>cCEA@i:<F^W= /@MF@M>yCl=/BJ@M:OCE@*WlCE@xz%i#L<= I@*WG_	=?QR>K]=/WCEA@
cd
QA^^t@*W(_t=?Q>KgO±>SCE:<;^RY^t@*WMaRI@:<FG^W=/@[CE@lY^^RW=,7A:<FYC:O=?>SY/\XE:<@*{Y_RL<@[B=/W94la;EA=IJ:<>AV
EA=I CH=GV/@*CwY
ctcd
cR
Y^^W=75:UFYC:O=?>B =/WwY/>!N

5g¦(E:<;D^W=/@M;7CEYC7CEA@
cd
W,YC:O=G:<;D>=/CCE@9_t@M;HC
^t=?;;:O_`LO@/a!YC(LO@MY/;CB=/W(4lg*EP=/WX@*= /@*WMa`=?QAW7W@M;QLOC7FY./@M;(QR;H@=/B CEA@_t@M;HCL.T>= IJ>Y^^WX=,7A:<FYC:O=?>
Y/LOV/=/WX:<CEF;B =/W 2TCY_RLO@c2T@*C=?> V/WXY^`E;IJ:OCEFY7A:<FlQF KA@*V/W@*@^2Y/;iI@ML<LY/;iB=/WS2T@*C>~ Y/\.5:<>AV
IJEA@*WX@lCE@F Y75:<FlQF ;:Ł*@l=/B7Y;@*C:<;ZkTajY/>K#Y/>yN:<FG^WX= /@MFG@M>!C:<>CEA@WXYC:O=iY/\XE:<@*/@MK#_!NSCEA@M;H@
Y^^WX=,7A:<FYC:O=?>iY/LOV/=/W,:OCEF;wI:<L<L`NT:O@MLUKiY/>uY/QACH=?FYC:<\[:<FG^WX= /@MFG@M>!Cw=/B~=?QAW(W@M;QRLOC*g

  	(X
		
v=?>;X:<KA@*W7Y/>i=/^C:<FY/Lt4 ;H=?L<QC:O=?>Y/>KiLO@*CMC
d
KA@M>=/CH@9CE@>!QF[_t@*W7=/B\ﬀ=/WW@M;^	=?>RK:<>AV\ﬀNT\*L<@M;7=/B
LO@M>AV/CEuB=/W m TzgTz*q*q*q g=/CH@CEYC9wm C

gC

2%C

q*q*q
S CaY/>RKiY/;;QFG@IJ:<CEA=?QACwLO=?;;
=/BV/@M>A@*WXY/L<:OC N59BS xaRY/;w4 :U;7CHWX:O5:<Y/LRIEA@M> mi1CER:<;wEY^^t@M>;7:OB Y/>RK=?>LON :OBCEA@:<>A^`QACDk CH=
25476 :<;DCEA@:<KA@M>!C:OCNG^t@*WXFlQACYC:O=?>`8,gb(E@W@M;XQLOC;:U>  2:<FG^`LON[CERYCDd	>K:<>AVYlL<YWV/@M;C7\ﬀ=?LULO@M\ﬀC:O=?>&=/B
\ﬀN5\*LO@M;(=/B~LO@M>AV/CE21ﬂY/>KuY/L<;H=G=/BbLO@M>V/CEN0nB=/WJY/>yNV?:O/@M>5Sn?87:<;B~¦ZEYWXKg
YQWY^^WX=,7A:<FYC:O=?>lY/LOV/=/WX:OCERF :<; _RY/;H@MK[=?>l@ﬀ&\*:O@M>!CLONd`>K:U>AVwCI=\ﬀ=?L<LO@M\ﬀC:O=?>;=/B@MKAV/@ﬀZKR:<; @H=?:<>yC
\ﬀN5\*LO@M;*a(=?>A@\ﬀ=?>yCY/:U>:<>AVYCLO@MY/;CﬂﬁﬂCﬃ \ﬀN5\*LO@M;1=/B[LO@M>AV/CEo2!8Y/>KrCEA@=/CEA@*W\ﬀ=?>!CY/:<>:U>AVeYCLO@MY/;HC
D1AC

C*8l\ﬀN5\*LO@M;P1=/BLO@M>AV/CEX0 k?8,gŁJEA@*W@*B=/W@/a¦CEA@d`>RY/LD=/_ @@M\ﬀC:O/@P{Y/L<Q@B=/W4o:<;f9 oC
=
a
IJEA@*WX@C
=
S FY7	v ﬁVC?zD1AC

C 8X}?g4@*B =/W@f=?QAW(I=/W.`aRCEA@_t@M;HCM.5>A= IJ>uV?QYWXY/>!CH@*@M;Y/\,E:O@*Y_RLO@f:<>
^t=?LON5>A=?F:<Y/L	C:<FG@B=/WﬁŁY/>K!cID@*W@
p
d
1ﬂ;H@*@6\x8wY/>K
p
c


B =/W9Y/>yN

P1ﬂ;H@*@6 xM8,aRW@M;H^t@M\ﬀC:O/@MLON/g
O±Cl:<;u.5>A= IJ>Y/>KŁ:OC[IJ:<L<Lb_t@\*LO@MYWB WX=?F CEA@K:<;X\*Q;;:O=?>]_	@ML<= I CEYClCEA@&_t=/CHCLO@M>@M\.e:U>]=/WXKA@*WCH=
:<FG^RW= /@7=?>GCEA@fcd Y^^RW=,7A:<FYC:O=?>lB=/W¦4 :<;CEA@wY/L<QA@
p
d B =/W"ﬁDgb\*\ﬀ=/WXKR:<>AV?LON/ayF=?;HC~=/B`CEA@7^RY^t@*W
IJ:<LUL~_	@&KA@*/=/CH@MKCH=SCEA@:<L<L<QR;HCHWXYC:O=?> =/B(Y/>e:<FG^W=/@MFG@M>!C[=?>cCE:<;Y/L<QA@/gO>]^`YWC:<\*QL<YW a I@ IJ:<LUL
;EA=I CEYC(CEA@^RW=/_RLO@MF =/Bjd	>K:<>AVYGL<YWV/@M;C(\ﬀ=?L<LO@M\ﬀC:O=?>=/B~\ﬀNT\*L<@M;7=/BLO@M>V/CE 2:<>ﬁ \*Y/>i_t@;HCYCH@MK
Y/;7CEA@^W=/_`LO@MF =/B d`>K:U>AV[YL<YWV/@M;C7;CY_RLO@;H@*Cw:<>Y;Q:OCY_RL<@V/WXY^`Eﬁ
=
I:OCE5/P1ﬁ
=
8032Ag"#@M>\ﬀ@/a
I@IJ:<L<L	_t@fY_RL<@CH=^RQ;E$ﬁQ^uCH=&%'

B=/WJY/>yN

5aIE:<\XEP:<;wCEA@_t@M;HCM.5>A=IJ>uY^^WX=,7A:<FYC:O=?>
V?QYWXY/>!CH@*@B=/WCER:<;/@*W,;:O=?>&=/B2TCY_RLO@2T@*CZ\g3gJO> ^RYWXC:<\*QL<YWMa!CE:<;DV?QYWXY/>!CH@*@:<;
%
(
UŁ:

WU
c


g"#@*W@
:<;wYGB=/WXFY/L ;HCYCH@MFG@M>!CJ=/B~CEA@W@M;QRLOC7CEYC(I@IJ:<L<L	^WX= /@f:<>CE@f>A@ﬀ75C(;H@M\ﬀC:O=?>g
)+*-,.,&/10325476
	5'L`Hy"ﬀ.<'ﬀ 98;:¦ﬃsﬁﬃ! -.O-¢ !'ﬀ+LX..O'Mﬂﬁ¢ﬃ#98['sM T'-s/ﬁU+=<ﬀﬁﬃR*$%*.<'+98.<'ﬀﬃ! y 	 2uﬁﬃ
-i"ﬀ'-5ﬁﬃR¦ /H-
	ﬁ ,-ﬃc"X'f'sq*,'si3- `3-y"ﬀ.<'ft'M"`Hy"*.O'Do/ﬃ#- ?-	5ﬁ
=?>
ﬁﬂ 	a/u1ﬁ
=
80w2A@
8*
>
	yﬁAD	 	5'-Dq5H'*ﬃRﬂ. $"X'+ﬀﬂﬃ`
>
ﬃPH-/ﬂﬁﬂ-%D	yﬁ¢'*){-y"*.O'ﬁ ﬃf5. ${ﬃ	ﬁﬂ-.ﬂﬁG 'ﬁU+
% '


8*-ﬃ$
M
CB
D
@ K:<K>A=/C;Q\*\ﬀ@*@MKn:<> :<FG^RW= 5:<>AV#CEA@
p
c


Y/L<QA@PB =/Wﬂ¦g (EA@P;Y/F@PY^^W=?Y/\,EnQR;H@MK CH=
:<FG^RW= /@CEA@Y/L<QA@=/BEﬁŁ;H@*@MF;(QR;H@MLO@M;;wB=/W(CE:U;7^RQAW^t=?;H@/g?O>^RYWC:<\*QLUYWMa5CE:<;wY^^WX=?Y/\XEP\ﬀ=?>R;:<KA@*WX;
=?>LONS\ﬀNT\*LO@M;9=/BLO@M>AV/CE 2Y/L<=?>AVIJ:OCESCEA@[BﬂY/\ﬀCCEYC>A=/CFY/>!N1ﬂYCFG=?;HCkTajY/;;EA=IJ>:<>CEA@l>@ﬀ7TC
;H@M\ﬀC:O=?>	8;Q\XE \ﬀNT\*LO@M;FYMN;EYW@(Y/>@MKAV/@wIJ:OCEGY/>A=/CE@*W¦V?:O/@M>\ﬀN5\*LO@w=/BtLO@M>AV/CEK2Ag
D
EA@M>GY/L<;H=\ﬀN5\*LO@M;
=/BjLO@M>AV/CE6kYW@9\ﬀ=?>;:<KA@*WX@MKay:OC:U;¦@MY/;HNGCH=[W@MY/L<:Ł*@(CERYCCEA@9>!QF[_t@*W¦=/Bj;Q\,E \ﬀN5\*LO@M;;XEYWX:<>AVY/>&@MKAV/@
IJ:OCEiYV?:O/@M>u\ﬀN5\*LO@=/B~LO@M>AV/CEkG\*Y/>P_t@FlQ\,EPL<YWV/@*W aA@/g VAgR@

QY/LCH=Px,iTg
(E@Y^^WX=,7A:<FYC:O=?> WXYC:O=f=/B
p
c


:<;Y/\XE:<@*/@MK&_TNQ;:U>AVYfV/@M>@*WXY/LRCH@M\,E>:

QA@CH=lY^^RW=,7A:<FYCH@
CEA@B=?L<LO= I:<>AVl^W=/_RLO@MFuaT\*Y/L<L<@MKGFH'*JIJ-%ﬀ{ﬁ ﬃ! ?g¦(EA@9ID@MLUL.5>A=IJ>t'*EI(-%Dﬁﬃ! ^WX=/_RLO@MF :<;wKA@ﬀd`>A@MK
_TN YuV/W=?Q>K];@*CLK Y/>KcYu\ﬀ=?L<LO@M\ﬀC:O=?>NM
p
z*q*q*qMzﬃM
s
=/Bw;QA_R;H@*C;=/BOKg&wI=P;QA_`;H@*C;PM

Y/>KQM

YW@
\*Y/L<LO@MK ﬁﬃsy' 'ﬀﬃsy'*ﬃR:OBPM	;RNMAmSTaY/>K CEA@=/_F@H@M\ﬀC:O/@#:<;&CH=ed	>KnYL<YWV/@M;C;XQA_\ﬀ=?L<LO@M\ﬀC:O=?>r=/B
^RY/:OWXIJ:<;H@l:<>KA@*^t@M>KA@M>!C;XQA_R;H@*C;*gZO±BCE@\*YW,K:<>Y/L<:<CNi=/B@MY/\XE];Q_R;H@*C:<>CEA@G\ﬀ=?L<LO@M\ﬀC:O=?>#:<;9_t=?Q>K@MK
_TNYG\ﬀ=?>;CY/>yCEF aACE@^W=/_RLO@MF :<;w\*Y/LULO@MKGFZ±2T@*CM~ Y/\.5:<>AVAg+#QAW./@M>;wY/>KP25\,EAWX: @H/@*W xMjKA@M;\ﬀWX:<_	@MKY
LO=5\*Y/L;@MYWX\XE;\XE@MFG@B =/WTFZ±2T@*C~Y/\.T:U>AV&CERYC9Y/\,E:O@*/@M;Y/>Y^^W=75:<F YC:O=?>uWXYC:<= =/B
d
U
3
B =/WY/>!N
K
5gv7LO@MYWXLON/a CEA@^W=/_`LO@MF =/Bd`>K:<>VYuLUYWV/@M;HCf\ﬀ=?L<L<@M\ﬀC:O=?>#=/Bw\ﬀNT\*L<@M;=/Bﬁ =/BwLO@M>AV/CEcYCfFG=?;HC
k&\*Y/>P_t@fB=/WXFlQL<YCH@MKY/;Y6kZ±2T@*CZ~ Y/\.5:<>AV^W=/_RL<@MFIJEA@*WX@PKml Y/>KPCE@[\ﬀ=?L<LO@M\ﬀC:<=?>S=/B¦;XQA_R;H@*C;
\ﬀ=/WW@M;^	=?>RK;7CH= Y/L<L\ﬀN5\*LO@M;(=/BbLO@M>V/CEN0okTg=B =/W,FY/L<:Ł*@CE:U;wK:<;\*Q;X;:O=?>aTID@[;HCYCH@fCEA@B=?L<LO=IJ:<>AV
)+*-,.,&/1032V0W6
	5'M`Hy"ﬀ.<'ﬀo98":ﬃsﬁﬃ! i-.O-¢ !'ﬀ+MX..<'Mﬂﬁ¢ﬃc98['sM !'Ks/ﬁU+=<ﬀﬁﬃRL*$%*.<'+f98f.O'*ﬃ! ? 	0ok
ﬁﬃﬁ X-ﬃc",';8*  q5.O-/'sP-{+f-uk-H t'*EI(-%Dﬁﬃ! `Hy"ﬀ.<'ﬀG@X8*
>
	yﬁ4ﬀ	u 	5' ,qT'ﬀﬃRﬂ. $",'+Pﬃ`
>
ﬃH-/ﬂﬁ¢
-%D	yﬁ¢'*){-y"*.O'[ﬁﬃ65. $ﬃ`ﬁﬂ-/.ﬂﬁ  '[ﬁU+
p
c


8*l-/ﬃ$

CB
(E@>@ﬀ7TCwW@M;XQLOC7:<L<L<Q;CHWXYCH@M;CEA@Y^^W=75:<F YC:O=?>WXYC:O=CEYC(:<;wY/\,E:O@*/@MKi_TNCEA@4MZ ;H=?L<QAC:O=?>
KA@*^t@M>K:U>AV=?>CEA@Y/L<QA@M;D=/Bﬁ]Y/>RKY¦gJO>&^RYWC:<\*QLUYWMay=?>A@;EA=?QRL<K \ﬀ=?FG^`YW@CE@9EA@MQWX:<;HC:<\J;H=?L<QAC:O=?>
g
Y/L<QA@9 wC
=
a¦IJEA@*W@ C
=
S F Y7	v ﬁﬂC/zD1AC

C 8X}?aY/>KCEA@&=/^RC:<FY/L7;H=?L<QAC:<=?>cY/L<QA@9 wC{g
D
@
>A=/CH@CEYC*a5V/@M>A@*WXY/LU:ŁM:<>AVlhj@MFFYTg0l:<>Y[;HCHW,Y/:OV?EyCHB=/WI7YWXKIY N/aAID@FY N&Y/L<;=[=/_CY/:U>&Yl>!QRFf_t@*W=/B
\ﬀN5\*LO@M;wYC(LO@MY/;HC7@

QY/LtCH=
p
 1AC

C

q*q*q

C
d
8

B=/W(Y/>yN
M
GY/>RK mX2AzkTz*q*q*q aA_RQCDCE:U;K=!@M;
>A=/CJE@MLO^u:<>i:<FG^RW= 5:<>AVlCEA@fY^^RW=,7A:<FYC:O=?>V?QRYWXY/>yCH@*@/g
)+*-,.,&/1032

'MVC
=
SrF Y7`v ﬁﬂC?zD1AC

C 8X}@
>
	5'*H'80  ﬁ}0 x B
6
	5'*ﬃ @
9^C
=
9DRC
0rFY7
2
g
zX&ﬁz
g1

z
g ﬁ1S&ﬁ
 ﬁ1 
q 1x 8
	
 D
@f^W=/@CEA@f\*LUY/:<F _!N;H=?LO5:<>AVCEA@f=/^C:<F:ŁMYC:<=?>^W=/_RLO@MF
FY7
9RC
=
9mC
1¢?8
;QA_ @@M\ﬀCwCH=
CSwC

Cz 14g?8
C0wC 

C 

9eCwmgC
2
z 1 2!8
C
=
SrFY7tv ﬁﬂC/zD1AC

C 8X}?z 14[?8
9S xz 14k?8
C

zC

Sw5q 1h/8
v=?>;CHWXY/:<>!Cl1 2!8(B =?L<L<= IJ;B WX=?F CEA@[BY/\ﬀC9CEYC9@*/@*WNP\ﬀN5\*LO@l=/BLO@M>AV/CERS`i\ﬀ=?>!CY/:<>;YC9L<@MY/;HCB2&_RL<Y/\.
1ﬂY/>KPV/W@*NA8w@MKAV/@M;*gw(EA@:U>yCH@*V/WXY/LU:OCN=/BbCEA@YWX:<Y_`LO@M;(KA=T@M;J>A=/CEYM/@lCH= _t@:<FG^t=?;H@MK@ﬀ75^RL<:U\*:OCLON/aY/;
Y/>!N&WXYC:<=?>Y/L;H=?L<QAC:<=?>\*Y/>u_	@;\*Y/L<@MK_!NYG;Q:OCY_RL<@BﬂY/\ﬀCH=/W;H=Y/;7CH= =/_CY/:<>iY/>i:<>!CH@*V/@*WJ;H=?L<QC:O=?>=/B
CEA@;Y/F@{Y/LUQA@1_	@ML<= I I@IJ:<L<L	;EA=I CEYC(I@\*Y/>iW@M;CHWX:<\ﬀCw=?QAW(YCHCH@M>!C:O=?>uCH= WXYC:O=?>Y/L;H=?LUQAC:O=?>;,8,g
=/CH@ldRWX;HC(CERYCC[Y^^t@MYWX;JYC9CEA@KA@M>A=?F:<>RYCH=/WJ=/B¦CEA@[=/_F@H@M\ﬀC:O/@BQ>R\ﬀC:O=?>e1¢?8(IJ:OCES>A@*V?YC:O/@
\ﬀ=T@ﬀ&\*:O@M>!CY/>K :<;9_	=?QR>KA@MKS_!NŁ14g?89Y/>K1 2!8,ajCEA@*W@*B=/W@GCEA@GFY7A:<FlQF :<;YCHCY/:<>A@MK IJEA@M>NC[CY./@M;
:OC;(F Y75:<FlQF Y/L<QA@/a:¢g @/gAIEA@M>]1 2!87:<;w;YC:U;dR@MKuYC(@

QY/L<:<CN/g¦(E:U;wY/L<LO= I;wQ;wCH=GW@MFG=/@fYWX:<Y_RL<@C
Y/LO=?>AVGI:OCE]1 2!8,aRW@*^`L<Y/\ﬀ@&14g?8_TN
9S Cﬃ

gCz 14i?8
Y/>KiIJWX:OCH@CEA@f>A@*I =/_F@@M\ﬀC:</@BQR>\ﬀC:O=?>
FY7
9DRC
=
c

9
p
d%Cw
p

C
q 14x?8
Y9B \ﬀ=?QWX;H@/a5CEA@FY7A:<F[QRF :<;7YCHCY/:<>@MK&IEA@M>#14[?8:<;D;XYC:<;dR@MKYC7@

QRY/L<:OCN/g
D
@\ﬀ=?>R;:<KA@*W7;H@*^RYWXYCH@ML<N
CEA@C ID=&\*Y/;H@M;BC
=
mﬁﬂCY/>K>C
=
m D1AC

C 8,g
O>CEA@9dRWX;HC7\*Y/;H@/aCﬁﬂCﬃ-S D1AC

C 8,g¦(EA@9^W=/_RLO@MF \*Y/>CEA@*WX@*B =/W@_t@9W@*I(WX:OCHCH@M>Y/;14x?8;Q_F@@M\ﬀC
CH=
ﬁVCZS 1ACﬃ

C*8 1xDy8
9BSnC

gC 1x/x 8
9S x 1xM?8
C Sw5q 1x,g?8
2
O>#^RYWC:<\*QRL<YWMajCEA@&>A=?>5Z>A@*V?YC:O5:OC N=/BMC:<;:UFG^RL<:O@MK_TN 1xDy8Y/>K#CE@BY/\ﬀC[CEYCLﬁzS ¦g&JE:<;:<;
Y 8-% ﬂﬁﬂ/ﬃ`-.(. ﬁ ﬃt'-K	 ?- ﬁﬃ! ^W=/_`LO@MFia¦IJER:<\XEŁ:<;CEA@iV/@M>@*WXY/L<:ŁMYC:O=?>Ł=/BY#L<:<>@MYWl^RW=/V/WXY/FZ
F:<>Ve^WX=/_RLO@MF :<> IJE:<\,ErCE@#=/_F@@M\ﬀC:</@#BQ>R\ﬀC:O=?>:<;CEA@#WXYC:O=Ł=/BfC ID=nL<:<>A@MYWBQR>\ﬀC:O=?>;*g O Ci:<;
I@ML<L .T>= IJ>  xD 	



* 
 G,

/

=/ﬁﬀ ﬃﬂ/! #"  /$ﬀ *$ﬀ    
% &' ﬃﬂ*(
 /

 *  * 
 *( #) /
CEYC*aw^W=T:<K@MKCEA@u=/_F@H@M\ﬀC:O/@BQR>\ﬀC:O=?>:<; _	=?QR>KA@MK:<>CE@uB @MY/;X:O_RLO@iW@*V?:<=?> KGa7CEA@
FY7A:<FlQF :<;wYCHCY/:<>A@MKi:<>Y/>i@ﬀ75CHW@MFG@^t=?:<>!C=/B KGgP=/CH@CEYC(:U>&=?QW(\*Y/;H@CEA@=/_F@H@M\ﬀC:O/@BﬂQ>\ﬀC:O=?>
:<;7_t=?Q>K@MK_	=/CEBW=?F _t@MLO=I Y/>KiBW=?F Y_t= /@/g
(E@&@ﬀ75CHW@MFG@^t=?:<>yC;lYW@B=?Q>K]_TNc:<F^	=?;X:<>AVu@

QY/L<:OC N]:<>eCEAW@*@=?QAC[=/BCEA@B =?QAW:<>A@

QY/L<:<CN
\ﬀ=?>;HCHW,Y/:<>yC;Mg
D
@\ﬀ=?>;:UKA@*WD;H@*^`YWXYCH@MLONGCEA@B2[\*Y/;H@M;*aA:<>RK:<\*YC:<>AVCEA@9:<>A@

QY/L<:OC N[CERYC:<;D>A=/CC:<V?EyCDB =/W
@MY/\XES=/BCEA@MFig
1xDy8(:<;(>A=/CwC:<V?EyCD!
D
@lEYM/@uCJmT5a9(m xY/>K>Cm
p
d5a`Y/>KiCEA@=/_F@H@M\ﬀC:O/@[{Y/L<Q@:U;
&ﬁDq 1xﬀ2!8
1x/x 8(:<;(>A=/CwC:<V?EyCD!
D
@lEYM/@uC  mTC  mTY/>K9wm xaRY/>RKiCEA@=/_F@H@M\ﬀC:O/@Y/L<QA@:U;
g
2
q 1x,[?8
1xM?8(:<;(>A=/CwC:<V?EyCD!
D
@[ID=?QRL<KiEYM/@K9wmXC

mXC

mX5aIJE:U\XEi:<;w\*LO@MYW,LON:U>AB @MY/;X:O_RLO@/g
1x,g?8:<;>A=/CC:OV?EyCD!
D
@EY /@a9fm xa Clm *
+

*
CY/>KNC[m
+

*
c
+

*
aj:¢g @/g"Clm *
c
+

*
ajY/>KCEA@
=/_ @@M\ﬀC:O/@[{Y/LUQA@:<;
xw
+
*
c
+

*
c

 *d
U
c
+

*
W

+

*
ﬀU
c
+

*
W
m
g ﬁ1S1ﬁ
 ﬁ1
q 1x,k?8
D
@G>A=I \ﬀ=?>;X:<KA@*W9CEA@l\*Y/;@ C
=
m D1AC

C 8,at:<FG^`LONT:U>AV ﬁVCK0D1AC

C 8,g(EA@[^W=/_RL<@MF \*Y/>
_t@W@*I(WX:<CHCH@M>iY/;[14x?87;Q_F@@M\ﬀCwCH=
ﬁVC

0 1AC


C

8 1xh/8
9BSnC

gC 1x,i?8
9S x 1x,x?8
CZSw5q 1¢y8
O>#^RYWC:<\*QRL<YWMa CE@ >A=?>5Z>A@*V?YC:<T:OC N =/BCﬃ&:<;:<FG^`L<:O@MK_!N 1xh/8fY/>K#CEA@&BY/\ﬀC[CEYCPﬁzS ¦g5O>#CE:<;
\*Y/;H@/a`CEA@@ﬀ7TCHWX@MFG@^t=?:<>!C;(\ﬀ=/WW@M;H^t=?>KCH= CEA@B =?LULO= IJ:U>AVG\*Y/;H@M;D!
1xh/8(:<;(>A=/CwC:<V?EyCD!
D
@lEYM/@uCﬃmT5a9(m xY/>K>CJm
p
c
a`Y/>KiCEA@=/_F@H@M\ﬀC:O/@[{Y/L<Q@:U;
g1

q 1¢5x 8
1x,i?8(:<;(>A=/CwC:<V?EyCD!
D
@lEYM/@uCﬃmTCJmTY/>K9wm xaRY/>RKiCEA@=/_F@H@M\ﬀC:O/@Y/L<QA@:U;wY/;J:<>]1x,[?8,g
1x,x?8(:<;(>A=/CwC:<V?EyCD!
D
@[ID=?QRL<KiEYM/@K9wmXCmXCJmX5aIJE:U\XEi:<;w\*LO@MYW,LON:U>AB @MY/;X:O_RLO@/g
[
1¢y8w:<;w>A=/CwC:OV?E!CD!
D
@fEY /@-9(m xa*Cm *
+

*
CY/>KCJm
+

*
c +

*
aAY/>KCEA@=/_F@H@M\ﬀC:O/@Y/L<QA@:<;
Y/;:<>]1x,k?8,g
(E@^W=T=/BCEA@M>uB =?L<L<= IJ;7BW=?F 1xﬀ2!8,a~1x,[?8,a1x,k?8,atY/>K]1¢5x 8,g  
9;Y\ﬀ=?>;@

QA@M>R\ﬀ@J=/Bhj@MFF Y/;DTg<xaATg0Y/>K Tg gTa5I@JEY /@JCEA@J:UFG^W=/@MKY^^W=75:UFYC:O=?>GB=/WD4la
=/_CY/:<>@MKi_!N^RL<QV/V?:<>AVG:<>CEA@Y/L<QA@M;w=/B;ﬁY/>K!:<>]1x 8,g

* 
 *-, 0 2 6
	5'-%`H?ﬁG -/ﬂﬁ¢ﬃcH-/ﬂﬁ¢u-%D	yﬁ¢'*)'s8*

 ﬁU+ ctc
d
cBe
8*l-/ﬃ$

CB
 	
f 
 
 (  (
R   
 b 
ﬀn

ﬁ]
ﬃﬂ      X
O>SCER:<;;@M\ﬀC:O=?> ID@l^W=/@hj@MFF YTg<xg
D
@GI:<L<L=?>L<NP\ﬀ=?>;:<K@*W1ﬂY/LOCH@*W,>YC:<>AV!8\ﬀN5\*LO@M;9=/BDLO@M>AV/CE 2Aa
\*Y/L<LO@MK v2"!¤;DB =/W;EA=/WC*g?O> FY/>!NG^t=?:<>yC;:<>=?QAWD^W=T=/B;ID@IJ:<L<L5@ﬀ7A\*L<QK@(CEA@J^RW@M;H@M>\ﬀ@(=/BjF=?>A=T\,EAW=Z
FYC:<\f\ﬀNT\*LO@M;MaY/L<;H= \*Y/L<L<@MKc"ﬀ.O-%ﬀ=/W /'ﬀ$ *$%*.<'+7KA@*^t@M>K:<>V[=?>PCEA@\ﬀ=?LO=/WJ=/BCEA@M:OWJ@MKAV/@M;*g
h @*CMﬁ
=
_t@(CEA@9V/WXY^RE ERYM5:<>AVf=?>@>A=5KA@JB=/W@MY/\XE>v2f=/B?ﬁ Y/>K&=?>A@@MKAV/@9\ﬀ=?>R>A@M\ﬀC:<>AV[@MY/\XE^RY/:OW
=/B1v2"!¤;JCEYC;ERYW@fY/>u@MKV/@[:<>Nﬁg7(EA@^WX=/_RLO@MF =/B~d`>KR:<>AVGY L<YWXV/@M;HCJ\ﬀ=?L<LO@M\ﬀC:<=?>u=/Bb@MKAV/@lK:<; @H=?:<>!C
v2"!¤;w:<> ﬁ :<;7\*LO@MYW,LON@

Q:OY/LO@M>yCCH=GCEA@^W=/_`LO@MF =/B d`>K:U>AV[Y;HCY_RL<@;@*C=/BFY7A:<F[QRF \*YW,K:<>Y/L<:<CN
:<>Nﬁ
=
g
D
@[I:<L<L^WX=/^	=?;@f;:<FG^`LO@W@MKQ\ﬀC:<=?>;(B=/WJCE:U;J;H@M\ﬀ=?>KS^W=/_`LO@MFiaR:<>S\*Y/;H@8ﬁ
=
EY/;9Y >=TKA@f=/B
KA@*V/W@*@ So[Tg¦(E@(@$#	@M\ﬀC7IJ:UL<L5_t@JCH=lCHWXY/>;HB=/WXFCE@J^W=/_`LO@MF=/Btd`>RK:<>AVY[L<YWV/@M;HC7\ﬀ=?L<LO@M\ﬀC:O=?> =/Bj@MKAV/@
K:<;A@=?:<>!Cv2"!¤;(:<>!CH= YG;HCY_`LO@;H@*C(^WX=/_RLO@MF :<>iYGV/W,Y^REQﬁ
=
IJ:<CE>/u1ﬁ
=
8032AaR^W= 5:<>AVCEA@[LO@MFFY5g
D
@l;YMNCEYCwC ID=&@MKAV/@M;(=/BPﬁ YW@ ﬁ ﬃs!' A'*ﬃsy'ﬀﬃ` :OBCEA@*NERYM/@[>=\ﬀ=?FFG=?>u@M>RKA^t=?:<>yC*gb(E@9BﬂY/\ﬀC
CEYCﬁ:<;w;:<F^RLO@:<FG^RL<:<@M;
%
/'& 

2 4

'M(S-ﬃs*)"X'G
>
P'sM T'+ ,ﬃR3-ﬁﬃ	'siﬁﬃc-+ﬀ- ',+.- B
6
	5'ﬀﬃ/(S-ﬃs*) -'ﬁﬃsy' 'ﬀﬃsy'*ﬃR
ﬁ 8f-ﬃsiﬃ. $ ﬁ 8f 	5'*$8	T-/)'l 	5'f+*- 'KX.O B
%
/'& 

2 0W6
>
0+.-21 +>X-ﬃn+	5-H'-/G+f
>
Ł's  !'+ B43]'/)'ﬀﬃ@[ﬁ 8i 	5'ﬀ$ +	T-'
>
'sM !'ﬀ+ 	A'ﬀﬃ
 	5'ﬀ+*'l
>
u's  !'+Z	5-)'Ksﬁ 59'*H'*ﬃR,.OX+ B
	

hj@*C76JpJY/>RK/6
d
_	@C ID=v2"!¤;*gPO±B6JpJY/>K86
d
EY /@[YCJLO@MY/;C(CEAW@*@@MKV/@M;J:<>i\ﬀ=?FF=?>uCEA@M>
6Jpm96
d
;X:<>\ﬀ@8ﬁ :<;;:<FG^`LO@/ghj@*C:(Y/>RK;)e_t@lCI=u@MKAV/@M;\ﬀ=?>!CY/:<>A@MK#_t=/CE :<>ﬃ6JpY/>RK#:<>ﬃ6
d
gl4N
_Y/\ﬀC-gTg<xa :<B2(GY/>K<)]ERYM/@GCEA@G;Y/FG@G\ﬀ=?LO=/WCE@M>SCE@*NSYW@G:<>K@*^	@M>RKA@M>yC*g #@*W@/a=6
p
m>6
d
B =?L<L<= IJ;
YV?Y/:<>u;X:<>\ﬀ@uﬁ ERY/;(>A=FG=?>A=5\XEW=?FYC:<\\ﬀN5\*LO@/g  
%
/'& 

2
@?
-%D	S'sM T'G"X'ﬀ.Oﬃ! /+f3-/ {+ﬀ7 	yH',',+.-A1 +B
	

hj@*C:6CBzD6JpMzD6
d
Y/>Kﬃ6
c
_	@lB=?QAW9KR:<;HC:<>\ﬀCv2"!¤;Q;:<>V@MKAV/@E'F`g
D
@G\*Y/>#Y/;;XQFG@fCERYC7EGF
:<;f_RL<Y/\.	abY/>K]CERYCIHGEY/>K JLF YWX@ CEA@&CI=SV/W@*Nc@MKAV/@M;f=/B6CBgu4N^_Y/\ﬀC8gTg0TabCEA@*WX@&FlQ;HCf@ﬀ7A:<;HC
CI=PBﬂQAWCE@*WV/W@*N#@MKAV/@M;/MHGEeY/>KNMJOF Y/K@Y/\ﬀ@M>yC[CH=/E'F Y/>K#I@ \*Y/>eY/;;QFG@ Ig¤L¢g =Ag VAgjCEA@ B =?L<L<= IJ:<>V
;\ﬀ@M>YW,:O= !AHGE zPE'F`zPFQMJSR<6JpMaMH'EzPE'F`zPFOJSR<6
d
a	Y/>KTMH'E zPE'F`zPFQMJSRﬃ6
c
g47QACJCEA@M> ﬁID=?QRL<Ki\ﬀ=?>yCY/:U>SY
_RL<Y/\.\ﬀN5\*LO@/aFY/K@QA^i_!N&CEA@B=?L<LO= I:<>AV 2G@MKAV/@M;D!H2MJ&BW=?FU6
p
aMJQMHSB WX=?FU6
c
aMHGJ&BW=?FU6
d
aY/>KVJLH
BW=?FW6CB{g  
(E@9>A@ﬀ75CwLO@MFFY[;EA=IJ;7CEYC/u1ﬁ
=
810oklY/>K:<K@M>yC: d`@M;¦CEA=?;H@\ﬀ=?>5d`V?QAWXYC:O=?>;7:<>ﬁ CEYCwLO@MY/K
CH=PYu>=TKA@G=/B7KA@*V/W@*@5[=/Wuki:<>Rﬁ
=
g&25:<>\ﬀ@&2TCY_`LO@&2T@*C=?>#V/WXY^`E;IJ:OCE#F Y75:<FlQFoKA@*V/WX@*@6ki\*Y/>
_t@Y^R^W=,7A:<FYCH@MKŁI:OCE:<>
%X


B=/WY/>!N

5aD_!Nhj@MFF Y Tg gCER:<;lID=?QLUKY/L<W@MY/KANe:UFG^RLON#Y/>
Y^^WX=,7A:<FYC:O=?>=/B
c
p
d
p
 
B =/W4MZ[g
k
 
 	


 
 


  
  

  








 
 
 
  
  
 

 

_~:OV?QAWX@x!v=?>5dRV?QWXYC:O=?>i\ﬀ=/WW@M;^	=?>RK:<>AVlCH= Y>A=5KA@=/B~KA@*V/W@*@uk:<>ﬁ
=
g
)+*-,.,&/

2 
 ﬃ`,sy'98aﬁ
=
	T-{+>sy'3 ?H','> 'S 	T-ﬃek BT3]')/'ﬀﬃ@l3'-%D	ﬃ`sy'P8s!'3 /'X'5k
 	5'*H' ,H'ﬀ+5ﬃ s{+  	A' Xﬃ : q5H-/ﬂﬁﬂ/ﬃn /ﬁ)'*ﬃnﬁﬃ¦ﬁO B B
?
r*. q*sﬁ ﬃT eX-{+M'+
>
	yﬁ4ﬀ	n-']'ﬀDq5ﬁ )-.<'ﬀﬃR
"ﬀ$u+,$K 'Mﬂ,$ @3#'-%D	 ﬃ	,sy'986s!'3 /'X'K[e 	5'*H' ,,'+ 5ﬃs+iﬃt'&8  	5'5Xﬃ : q5H-/ﬂﬁﬂ/ﬃA+ ?ﬁ )/'ﬀﬃcﬁﬃ
ﬁ  /+Bﬂﬁ@ﬃ @ -A@-ﬃs  @X-..O'sfDNT^	@9 @DN!^t@4@DN!^t@v-ﬃs[NT^t@B \ﬀ=?>AdRV?QAWXYC:O=?>3@'+ A' ﬂﬁ )/'ﬀ. $B
	

h @*C6 _t@Y>A=5KA@=/BJﬁ
=
aA:¢g @/gAY8v2[=/BJﬁg¦h @*C"!F9(Y/>RK5CﬀG_t@9CEA@CI=GV/W@*N @MKV/@M;7=/B6 Y/>K
9 CY/>Ki#!&_t@9CE@CI=_RL<Y/\. @MKAV/@M;J=/B6g¦h @*C HP_t@CEA@>TQFf_t@*Wv2"!¤;w=/BPﬁ ;ERYWX:<>AVl^W@M\*:<;@MLON=?>A@
@MKAV/@I:OCE/6g¦h @*CJ&_t@CEA@[>!QF[_t@*WBv2"!¤;w=/Bﬁ ;ERYWX:<>AV^W@M\*:U;H@MLON C ID=&@MKAV/@M;(I:OCE/6g
$

/!5, 4 
HT0 2AgNO>KA@*@MKabY/;;QRFG@ H

2Ag#hj@*C 6JpY/>K46
d
_t@ C ID=mv2"!¤;\ﬀ=?>!CY/:<>:<>VY;Y/FG@
@MKAV/@P1Ig¤L3g =Ag VAg%! 9*8J=/B 6 Y/>RK;XQ\XE CEYC 6JpY/>Kﬃ6
d
;EYW@=?>LONP@MKAV/@&! 9fIJ:OCE<6g25:<>\ﬀ@YCFG=?;HC
CI=G_RL<Y/\.@MKAV/@M;wYW@:<>\*:UKA@M>yCDIJ:OCE&@*/@*WN&>=TKA@9=/BﬂﬁGa5:<CB=?L<LO= I;DCERYC6Jp7Y/>KS6
d
FlQ;HCwEY /@9_t=/CE
_RL<Y/\.&@MKV/@M;J:<>i\ﬀ=?FF=?>g(E:U;w:<;w:<>i\ﬀ=?>!CHWXY/K:<\ﬀC:O=?>PIJ:OCE_Y/\ﬀCgTg0Tg '
9;;QF@K/u1ﬁ
=
8

kTat:3g @/gGH

JSlh!g4N_Y/\ﬀC-gTg gTa@MY/\,E @MKAV/@=/BC6 _	@ML<=?>AV?;JCH=iYCFG=?;HC9CI=
v2"!¤;D=/CEA@*WCEY/>V6Gg25:<>\ﬀ@76 EY/;B =?QWD@MKAV/@M;2H

 J 032)(HmTiTg1v=?F[_R:<>:<>V9CE@C ID=:<>A@

QY/L<:OC:<@M;
I@V/@*CH SokTaRYG\ﬀ=?>!CHWXY/K:<\ﬀC:O=?>jg
@ﬀ7TC*aLO@*C9Q;9\ﬀ=?>;:<KA@*WCEA@\*Y/;H@l:U>uIJE:U\XE 6 EY/;9KA@*V/W@*@fkTa:¢g @/g'H

JmlkTgv=?F[_R:<>:U>AVYV?Y/:<>
IJ:OCESH

 J0 iGI@fV/@*CJ0  Y/>KSHNSw2Agw4NiCEA@f\*LUY/:<F Y_t= /@/a	CE:<;J:<FG^RL<:<@M; Him 2&Y/>KSJ&m Tg
hj@*C 6

 
1W@M;H^jg 6
 

zD6


Y/>K 6


8_	@7CEA@v2;EYWX:U>AV^RW@M\*:<;H@MLON[@MKAV/@*!F9I:OCE 61W@M;^jg@MKAV/@M;19 C{zCﬀ
Y/>K+!58,g¦h @*C)!,!,-cY/>Ka9ﬀ9.-#_t@wCEA@(C ID=l_RL<Y/\.@MKAV/@M;=/B 6

 
g?b/@M> :OBt:<>GCER:<;bI7YMNY;Y/F@>A=5KA@(\*Y/>
_t@W@*B @*WXW@MKCH=i_!NFG=/W@CEY/> =?>A@>Y/F@/aID@\*Y/L<LJ9ﬀ90/ Y/>K'CﬀC./CEA@GCI=iV/W@*N@MKAV/@M;=/B 6
 

a CﬀC
-
Y/>Ky,-cCE@C ID=_RL<Y/\.@MKAV/@M;=/BQ6


a5y
/
Y/>K !,!
/
CE@JCI=V/W@*N @MKV/@M;D=/B6


g25:<>R\ﬀ@ﬁJm Ta5ID@
FlQ;HC>= I @ﬀ75E:<_R:OC(CEA@[CI=v2"!¤;*at;YMN 6Jp9Y/>K;6
d
atEYM5:<>AV&^W@M\*:<;@MLONCI=&@MKAV/@M;:<>S\ﬀ=?FFG=?>IJ:OCE
6gb4Na_Y/\ﬀCgTg0Ta5I@\*Y/>Y/;;QF@JIg¤L¢g =Ag VAgTCEYC6JpD\ﬀ=?>!CY/:<>;@MKAV/@M;1! 9wY/>RK59 C{g¦JV?Y/:U>a!_TN8_Y/\ﬀCgTg0Ta
CE:<;JB =/W,\ﬀ@M;CE@f@MKAV/@M;=/BC6JpJCH=_t@! 9z9 C{zCﬀC
/
Y/>RK2!,!,-g(EA@*W@*B=/W@/a C
/
Y/>K2!,-nYW@[Y/\ﬀCQRY/L<LONiCEA@
;Y/FG@[>A=TK@/g
O±B 6
d
\ﬀ=?>!CY/:<>;@MKAV/@M;8CﬀeY/>K#!`aCEA@M>ŁCE@WX@MFY/:<>:<>VSC ID=#@MKAV/@M;=/B 6
d
YW@CﬀC3- Y/>K4!,!
/
Y/>K^C3- m5!
/
g (E:U;9\*Y/;@&\ﬀ=/WW@M;^	=?>RK;CH=uCEA@\ﬀ=?>5d`V?QAWXYC:O=?>#V?:</@M>c:<>'_~:OVAgxaY/;f;HCYCH@MKc_!NCEA@
LO@MFF Y5g^J=/CH@iCEYCG>A=5KA@M;f9.- Y/>KŁ+- \*Y/>;HC:<L<L\ﬀ=?:<>\*:UKA@/g#(EA@;Y/FG@iEA=?L<K;lB=/WG>A=TK@M;K9
/
Y/>K

/
a@*/@M>:OB(CE@iCI=#^RY/:OWX;\*Y/>>A=/C\ﬀ=?:U>\*:<KA@YCGCEA@i;Y/FG@C:<FG@/aD=/CEA@*WIJ:U;H@ﬁ ID=?QLUK\ﬀ=?>!CY/:<>Y
FG=?>A=5\XEW=?FYC:<\\ﬀN5\*LO@/ga=uC ID=u=/CE@*W[>A=5KA@M;\*Y/>]\ﬀ=?:U>\*:<KA@/a ;X:<>\ﬀ@6ﬁ :U;;:<FG^RL<@/aIJ:OCE^/u1ﬁ[80{2
Y/>Ku>=FG=?>A=5\XEAW=?F YC:<\\ﬀN5\*LO@/g
Y9CE@*WIJ:<;H@/a	I@\*Y/>#Y/;X;QFG@l_!NS;HNTF FG@*CHWNuCEYC 6
d
\ﬀ=?>yCY/:U>;9@MKAV/@M;9 C[Y/>KNCﬀgZO>CE:<;9\*Y/;H@/a
h
 
 
  


 
  


_~:OV?QW@f !DN!^t@ \ﬀ=?>5dRV?QAWXYC:<=?>u\ﬀ=/WW@M;H^t=?>KR:<>AVlCH= Y>A=5KA@=/B~KA@*V/W@*@ [:U>ﬁ
=
g
CEA@9W@MFY/:<>R:<>AVfC ID=@MKAV/@M;7=/B6
d
YW@9ﬀ9 / Y/>RK&!+-ŁY/>K 9 / m+-wg¦4QCDCEA@M> ﬁ \ﬀ=?>!CY/:<>;CEA@9_RL<Y/\.
\ﬀN5\*LO@f+-¦z#!`z!,!,-(zC / 9 / g
_~:<>Y/L<L<N/ajLO@*CQ;\ﬀ=?>;:UKA@*WCEA@ \*Y/;H@&:<> IJE:<\,E6 EY/;K@*V/W@*@6[Ta:3g @/g H

J m [Tg6v7=?Ff_R:U>:<>AVYV?Y/:<>
IJ:OCEVH

 J 0oiTaI@V/@*CﬁJ50ogGY/>KSHSnTg
$
/ *&4 
Him GY/>KSJGmTgTg91ﬂNT^t@ \ﬀ=?>AdRV?QAWXYC:O=?>ja;H@*@-_~:OVAgRTg 8
hj@*C 6JpJY/>K/6
d
_t@CEA@CI= v2"!¤;JIJ:OCE^WX@M\*:<;H@MLON&=?>A@@MKAV/@f:<>i\ﬀ=?F FG=?>uIJ:<CE/6g
9;;QF@dRWX;C76Jp\ﬀ=?>!CY/:<>;@MKAV/@!F9Y/>K<6
d
\ﬀ=?>!CY/:<>;@MKAV/@ CﬀRg
D
@[I:<L<L;EA=I CERYCJCE:<;LO@MY/K;
CH=YG\ﬀ=?>!CHWXY/K:<\ﬀC:O=?>jgb¦/@M>i:OBYG;Y/FG@>A=5KA@\*Y/>iW@M\ﬀ@M:O/@[;H@*/@*WXY/L>Y/FG@M;Ma\*Y/L<L !+! -ŁY/>K>9ﬀ9.-CEA@CI=
_RL<Y/\.S@MKV/@M;=/B 6Jp*a Y/>RK'C C3- Y/>RK#y+- CEA@CI=u_RL<Y/\.S@MKAV/@M;=/B 6
d
g 25:<>\ﬀ@JSm gTa I@F[Q;C>= I
@ﬀ7AE:O_R:OC7CEA@[CEAW@*@ vL2"!¤;EY T:U>AV^W@M\*:U;H@MLON C ID=@MKAV/@M;9:<>u\ﬀ=?FF=?>uIJ:OCE 6g74DNu;NTFF@*CHWN/aI@[\*Y/>
Y/;;QRFG@CH=GEY /@=?>A@IE:<\XE\ﬀ=?>!CY/:<>;7@MKAV/@M;"!F9(Y/>K9 CJY/>KY/>A=/CE@*WIE:<\XE\ﬀ=?>!CY/:<>;@MKAV/@M; !F9(Y/>K
!Tg4N _RY/\ﬀC gTg0TaCEA@dRWX;HC=?>A@&\ﬀ=?>yCY/:<>R;@MKAV/@ !,!,-Y/>RK]YV/W@*N @MKAV/@GIJ:OCE =?>@@M>KA^t=?:<>!C9:U> !,-
Y/>KiCE@f=/CEA@*W9:<>C{g(E@f;H@M\ﬀ=?>KP=?>A@f\ﬀ=?>!CY/:<>;(@MKV/@ 9ﬀ9.- Y/>KuYV/W@*Ni@MKAV/@IJ:<CEi=?>A@@M>K^	=?:U>yC(:<>
9.-Y/>KiCE@=/CEA@*W:<>iRg47QAC(CEA@M> ﬁ \ﬀ=?>yCY/:U>;(CEA@fV/W@*N\ﬀN5\*LO@! -JC{zCﬀz 90-(z9.-! -g
9;;QF@>A= Ia_!N ;HN5FFG@*CHWN/aCEYC6Jp\ﬀ=?>!CY/:<>;@MKV/@ ! 9lY/>K 6
d
\ﬀ=?>yCY/:<>R;@MKAV/@69 C{gab¦/@M>c:OB
Y ;Y/FG@u>A=5KA@\*Y/>W@M\ﬀ@M:O/@u;@*/@*WXY/Lw>Y/FG@M;*a\*Y/L<L"!+!
-
Y/>K39ﬀ9
-
CEA@iCI=#_RL<Y/\.c@MKAV/@M;G=/B 6
p
aDY/>K
9ﬀ9
/
Y/>RK}CﬀC
/
CEA@CI= V/W@*Nc@MKAV/@M;=/B 6
d
g]2A:<>\ﬀ@ Jm gTa¦ID@FlQ;HC>A= I @ﬀ7AE:O_R:<CCEA@CEAW@*@>v2"!¤;
EY T:<>VS^WX@M\*:<;H@MLON CI= @MKAV/@M;G:<>\ﬀ=?FFG=?>IJ:OCET6g4Ne;HN5FFG@*CHWN/abI@\*Y/>Y/;;QFG@&CEYC=?>A@=/B
CEA@M;H@v2"!¤;\ﬀ=?>yCY/:U>;@MKAV/@M;"! 9JY/>K !TaA\ﬀ=?>!CY/:<>:<>AVlY/L<;H=[@MKAV/@9ﬀ9.-eY/;DI@ML<L	Y/;DY[V/W@*N@MKV/@IJ:<CE=?>A@
@M>KA^t=?:<>!C7:<>90-ŁY/>RKCEA@=/CEA@*WJ:<>RgPJ=/CH@CERYC(>A=?>A@=/B CE@M;H@uv2"!¤;(\*Y/>u\ﬀ=?>!CY/:<>i_t=/CE !F9Y/>RK>9C{a
;:<>R\ﬀ@J=/CEA@*WI:<;H@:OCDI=?QL<KY/L<;H=\ﬀ=?>!CY/:<>@MKAV/@M; !+! -Y/>K5C C
/
aA:¢g @/g ! -eY/>RK5C
/
I=?QL<K\ﬀ=?:<>\*:<KA@/aTIJ:OCE
CEA@\ﬀ=?>;@

QA@M>R\ﬀ@GCEYCuﬁ I=?QL<K \ﬀ=?>yCY/:U> CEA@GV/W@*N \ﬀNT\*LO@ 9.-7z9.- !,-zC
/
CzCﬀRg O±CB =?LULO= IJ;CERYCID@
FlQ;HCJY/L<;=&EY /@lY v2 \ﬀ=?>!CY/:<>:<>AV&@MKAV/@M;9CfY/>K>CﬀatY/>KPY v2&\ﬀ=?>!CY/:<>:U>AV@MKAV/@M; ! Y/>KS C{g((EA@
dRWX;C=?>A@&\ﬀ=?>!CY/:<>;[@MKAV/@9ﬀ9
/
Y/;[ID@ML<LDY/;[YP_RL<Y/\.#@MKAV/@ IJ:<CE]=?>A@&@M>KA^t=?:<>!Cf:<>R9
/
Y/>K]CEA@&=/CEA@*W
:<>g(EA@;H@M\ﬀ=?>K=?>A@G\ﬀ=?>!CY/:<>;YV/W@*NP@MKV/@[IJ:<CESY/>@M>KA^t=?:<>!C:U>2!uY/>RKY&_RL<Y/\.P@MKAV/@IJ:<CEPY/>
@M>KA^t=?:<>!C:U> C{ajY/>KCEA@M;@lC ID=i@MKV/@M;F[QR;HCEYM/@GCEA@M:<W=/CEA@*W@M>RKA^t=?:<>yC:<>\ﬀ=?FFG=?>gKv7Y/L<LQH#CE:<;
\ﬀ=?FFG=?>]@M>KA^t=?:<>!C*gL#J@M>R\ﬀ@/a CE:<;\*Y/;H@&\ﬀ=/WW@M;H^t=?>K;9CH=iCEA@\ﬀ=?>AdRV?QAWXYC:O=?> V?:</@M>]:<>N_~:OVAgjTgK=/CH@
CEYCH\*Y/>>=/C\ﬀ=?:<>\*:UKA@IJ:OCEuY/>!Ni=/B~CEA@f=/CE@*W>A=5KA@M;(;H@*@M>;H=BﬂYWMgO±>PBY/\ﬀC*at>A=C ID=>A=5KA@M;(=/B~CEA@
\ﬀ=?>5dRV?QWXYC:O=?>:<>a_:<VAgT\*Y/>\ﬀ=?:<>\*:<K@/ay;:<>\ﬀ@Bﬁ :<;¦;X:<FG^RLO@/a/I:OCEa/u1ﬁ[81032[Y/>K >A=fFG=?>A=5\XEW=?FYC:<\
\ﬀN5\*LO@/g '
$
/ *0 
HimTgGY/>KSJGm Tg91ﬂNT^t@4 Y/>KuDN!^t@-v\ﬀ=?>5dRV?QWXYC:O=?>;*a;@*@-_~:OV?;*ggY/>K>2Ag 8
i
    


 



  
 	







 
 



  
 	
 
_~:OV?QAW@-g !DNT^	@4\ﬀ=?>5d`V?QAWXYC:O=?>u\ﬀ=/WXW@M;H^t=?>K:<>V[CH=YG>A=TK@=/B~K@*V/W@*@u[:<>ﬁ
=
g
4Nu;HN5FFG@*CHWN/a`ID@l\*Y/>SY/;;XQFG@CEYCCEA@fCEW@*@Kv2"!¤;\ﬀ=?>yCY/:U>:<>AV@ﬀ7AY/\ﬀCLONu=?>@@MKAV/@l=/B6 YW@6


a
6

 
Y/>K 6
 

a!;XEYWX:<>AVI:OCE 6 @MKV/@M;#!`z!F9wY/>K69 C7W@M;^	@M\ﬀC:</@MLON/gJb¦/@M> :<B	Y;XY/FG@>A=5KA@(\*Y/> W@M\ﬀ@M:O/@
;H@*/@*WXY/Lt>Y/F@M;*aA\*Y/L<L`! / Y/>K !,! / CEA@9CI=GV/W@*N@MKAV/@M;7=/B6


a !+! -Y/>K9ﬀ90-cCEA@9CI=G_RL<Y/\.@MKAV/@M;
=/Bﬁ6

 
aﬂ9ﬀ9 / Y/>KRC C / CEA@CI=uV/W@*N @MKAV/@M;f=/Bﬁ6
 

g&25:<>\ﬀ@Jm TaID@&F[Q;C>A= I @ﬀ75E:<_R:OC9CEA@CI=
v2"!¤;*a`;YMN/6
p
Y/>K/6
d
aEY T:U>AVG^W@M\*:<;@MLON C ID=&@MKAV/@M;J:<>i\ﬀ=?F FG=?>uIJ:<CE/6g
9;;QF@dRWX;HC6JpJ\ﬀ=?>!CY/:<>;CEA@@MKV/@M; !F9Y/>KQ9 C{gJEA@M>aA_TN _RY/\ﬀCgTg0Ta 6JpJ\ﬀ=?>yCY/:U>;(@MKAV/@M; !,!,-
Y/>K5CﬀC
/
aTY/>RK>=TKA@M;1! -cY/>K C
/
F[QR;HCD\ﬀ=?:<>R\*:<KA@/gP= Ia'6
d
\*Y/>R>A=/Cw\ﬀ=?>yCY/:<>@MKAV/@M;"!F9(Y/>K !TG;:<>\ﬀ@
=/CEA@*WI:<;H@9.-ŁY/>Ki
/
I=?QL<K\ﬀ=?:<>R\*:<KA@/aY/>Kﬁ I=?QL<K\ﬀ=?>!CY/:<>iCEA@V/WX@*N\ﬀN5\*LO@C
/
C{zCﬀzy
/
z9.- ! -7g
ES=/W@*= /@*WMa=6
d
\*Y/>>A=/C\ﬀ=?>yCY/:U>S@MKV/@M;9 C[Y/>KQCﬀi;:U>\ﬀ@f=/CEA@*WXIJ:<;H@6
d
I=?QL<KP\ﬀ=?>!CY/:<>@MKAV/@f9ﬀ9
/
Y/;
I@ML<LY/;(Y_RL<Y/\. @MKAV/@fIJ:OCE=?>A@@M>KA^t=?:<>!C7:<> 9
/
Y/>KCEA@=/CEA@*WJ:U>RgV?Y/:<>Qﬁ I=?QL<K\ﬀ=?>!CY/:<>iCEA@
_RL<Y/\.\ﬀNT\*L<@J#!`z!+! -wzC
/
9
/
z9
/
Rg"#J@M>R\ﬀ@/a"6
d
\ﬀ=?>!CY/:<>;DCEA@@MKAV/@M;)!TY/>K rC{gD2T=Aa 6
d
\ﬀ=?>!CY/:<>;D@MKAV/@
!,!+/]Y/;¦ID@ML<L5Y/;¦Y_RL<Y/\.l@MKAV/@wIJ:<CE=?>A@w@M>KA^t=?:<>!C:U>!,/]Y/>KCE@w=/CEA@*W:<>fC{gb(E:<;~\*Y/;H@\ﬀ=/WW@M;H^t=?>K;
CH=iCEA@G\ﬀ=?>5dRV?QWXYC:O=?>V?:O/@M>#:<> _~:OVAg gTgu=/CH@GCEYC>A=TK@M;9
/
Y/>K 
/
\*Y/>#;HC:<L<L\ﬀ=?:<>\*:<KA@/guJ=CI=
=/CEA@*W9>A=TK@M;w\*Y/>P\ﬀ=?:<>\*:UKA@/a;:<>\ﬀ@-ﬁ:<;(;:<F^RLO@/aTIJ:OCE>/u1ﬁ[81032 Y/>Ku>=FG=?>A=5\XEAW=?F YC:<\\ﬀN5\*LO@/g

  

 



 






 	




 

_:<V?QAW@Z2 !DN!^t@uv\ﬀ=?>AdRV?QAWXYC:O=?>P\ﬀ=/WW@M;H^t=?>K:U>AV[CH=&Y>A=5KA@=/BK@*V/W@*@u[G:<>ﬁ
=
g
9;;QF@>= Ia_TNS;HN5FFG@*CHWXN/ajCEYCI6Jp\ﬀ=?>yCY/:<>R;@MKAV/@M; !TuY/>K#rClY/>RK<6
d
\ﬀ=?>!CY/:<>;@MKAV/@M;u9C
Y/>KNCﬀgl25=Aa 6Jp\ﬀ=?>!CY/:<>;@MKAV/@
!,!
/
Y/;I@ML<LY/;Y_RLUY/\.P@MKV/@lI:OCEP=?>@l@M>RKA^t=?:<>yC9:<> !
/
Y/>KCEA@
=/CEA@*W:<>C{gES=/W@*=/@*WMa=6
d
\ﬀ=?>!CY/:<>;9@MKAV/@f9 9
/
Y/;I@ML<LY/;Y _RL<Y/\.P@MKAV/@fIJ:<CEu=?>A@[@M>KA^t=?:<>!CJ:<>Q9
/
Y/>KcCEA@ =/CEA@*W:<>egu(E:U;\*Y/;H@&\ﬀ=/WXW@M;H^t=?>K;fCH=PCEA@\ﬀ=?>5dRV?QAWXYC:<=?>]V?:O/@M>:<>^_~:OVAgV2AgJ=/CH@CEYC
>A=5KA@M;C./ Y/>KQ9
-
\*Y/>u;HC:<L<Lt\ﬀ=?:<>R\*:<KA@/aY/;(I@ML<LY/;>A=TK@M;w#/ Y/>K !
-
aA@*/@M>S:OBCEA@CI= ^RY/:<WX;w\*Y/>>A=/C
\ﬀ=?:<>\*:UKA@YCbCE@(;Y/FG@wC:<FG@/g?=CI==/CEA@*W¦>A=5KA@M;b\*Y/>G\ﬀ=?:<>\*:UKA@/a?;:<>\ﬀ@ﬁ:U;;X:<FG^RLO@/aIJ:<CEK/P1ﬁf81032
Y/>Ku>=FG=?>A=5\XEAW=?F YC:<\\ﬀN5\*LO@/g '
x
&   

&  
   


 


    

 
 


  
  

  







 
 
 
  
  

 





_~:OV?QAWX@-[ !NT^t@ \ﬀ=?>5dRV?QAW,YC:O=?>u\ﬀ=/WW@M;^	=?>RK:<>AVlCH= Y>A=5KA@=/B~KA@*V/W@*@u[:<>ﬁ
=
g
$ / *


Him 2 Y/>KSJGm xg91ﬂNT^t@ \ﬀ=?>5dRV?QAWXYC:<=?>a;H@*@-_~:OVAg
[Tg 8
hj@*C*6

 
1W@M;H^ g 6
 

zD6


Y/>KT6


8_t@ CEA@>v2"!¤;;EYW,:<>AVu^WX@M\*:<;H@MLON#@MKAV/@ !F9GIJ:OCET6 1W@M;H^jg@MKAV/@
9 C{zCY/>K #!A8,g?b/@M> :OB	Y;Y/FG@>A=TK@(\*Y/>W@M\ﬀ@M:O/@;H@*/@*WXY/LR>RY/FG@M;*ay\*Y/L<L !+! -#Y/>Ka9ﬀ9.- CEA@JCI=_RL<Y/\.
@MKAV/@M;l=/B6

 
aP9ﬀ9 / Y/>RKmCﬀC / CE@ CI= V/W@*N]@MKAV/@M;[=/B76
 

aJCﬀC3- Y/>Ky,- CE@&C ID=_RL<Y/\.#@MKAV/@M;l=/B
6


a!
/
Y/>K !,!
/
CE@9C ID= V/W@*N @MKAV/@M;(=/B6


g25:<>\ﬀ@7Jm xaAID@FlQ;HCw>A=I @ﬀ75ER:O_R:OCYav2Aa;YMN 6la
EY T:<>V^W@M\*:<;@MLONCI=[@MKAV/@M;:<>&\ﬀ=?FFG=?>&IJ:OCE 6Gg
D
@9\*Y/>Y/;;QF@(Ig¤L¢g =Ag VAgTCEYC
 
6 \ﬀ=?>!CY/:<>;D@MKAV/@M;
!F9Y/>KN9 Cg(ER:<;(B=/WX\ﬀ@M;CEA@l@MKAV/@M;9=/B
 
6 CH=_t@ !F9 z9 C{zCﬀC./ Y/>K !+!
-
at:¢g @/g C./Y/>K !
-
YW@GY/\ﬀCQY/LULON
CEA@;Y/FG@ >A=5KA@/g!#@M>\ﬀ@/a~CE:<;\ﬀ=/WWX@M;H^t=?>K;CH=SCEA@&\ﬀ=?>5d`V?QAWXYC:O=?>cV?:O/@M>c:<>R_:<VAgﬂ[Tg
D
@\*Y/>eY/L<;H=
:<KA@M>!C:OBN[=?>@=/BCEA@B =?LULO= IJ:U>AV^RY/:OWX;,! !
/
Y/>RK69.-L+ !
/
Y/>K ,-L+ 9
/
Y/>K6C.-M+5
/
Y/>K5C3-L+5
/
Y/>K69
/
g
=/CH@DCEYCID@\*Y/>>A=/C:<KA@M>!C:OB N !
/
Y/>KuC.-PY/; I@I=?QL<KV/@*CCEA@KA@*V/W@*@Lk(\ﬀ=?>5dRV?QWXYC:O=?>:<>u_~:OVAgyxg  
 	

b

ﬁﬀ
ﬂ
O>uCE:<;;QA_R;@M\ﬀC:O=?>aI@l;XEA= I EA= I CH=&V/@*C9WX:<Ku=/BbCEA@[>A=5KA@M;J=/B¦KA@*V/W@*@ k&:<>Qﬁ
=
_TNi^W= 5:<>AV CEYCY
\ﬀ@*WCY/:<> ;H@*C=/B>@M:OV?Ey_t=/WX;=/BYKA@*V/W@*@8k>A=5KA@[:<>'ﬁ
=
:<;9\ﬀ=?>yCY/:<>@MK:U>S;H=?F@l=/^RC:<FY/L;HCY_RLO@;H@*C9=/B
ﬁ
=
g¦(ER:<;wY/L<LO=IJ;7=?>A@CH=W@MF= /@BW=?F ﬁ
=
CE:U;w;H@*C(=/B~>A=TK@M;*aAY/>KuY/KKAWX@M;;wYW@MKQ\ﬀ@MK^RW=/_RLO@MF =?>
YGV/WXY^`Eﬃ ﬁ
=
IJ:OCE>/P1 ﬁ
=
80w[Tg1=/CH@CEYC
%
/'& 

2! W6
	5' ?- 
	!"*3-ﬁﬃ	's 8,H -e"ﬀ'-5ﬁﬃR ?-	 "*$'ﬀ )ﬁ ﬃT c 	5'S'sM T'+ﬁ ﬃn-0+.-ﬁ +-
"ﬀ'-5ﬁﬃR¦ ?-	S-{+
>
'ﬀ.. B
9\*\ﬀ=/WXK:<>AV?L<N/aCEA@Y_t= /@W@MKQ\ﬀC:O=?>c=?> ﬁ
=
EY/;lY/>e:<F FG@MK:<YCH@\ﬀ=?Q>!CH@*W^RYWXC[=?>eﬁa~Y/>K]=?>@&\*Y/>
=/^t@*WXYCH@=?>uYW@MKQ\ﬀ@MKi_RW@MY.!^t=?:<>!C7V/WXY^REu:U>IJE:<\,E@MY/\XE'v2:<>!CH@*WX;H@M\ﬀC;JYCFG=?;HCwdR/@uvL2"!¤;*g
QA@CH=h @MFFYTg gGY/>KCE@9WX@M;QLOC;w:<>' 3aLU:<F:OC:<>VCEA@KA@*V/W@*@=/BPﬁ
=
CH=6[Y/LOWX@MY/KAN N5:O@ML<K;Y/>
Y^^WX=,7A:<FYC:O=?>=/B
c
d
dtd


B =/W4MZ[g
h @*C#"o_t@CEA@JV/WXY^`E V?:O/@M>:<>6_~:OVAgFkTg¦h @*C
M
" _	@JCEA@9;XQA_V/WXY^RE =/B"o:<>KRQ\ﬀ@MK_TNGCEA@>A=TK@M;D:<>
ﬃ&1$" 8%¦v 6
 
zD6

}?g1Y>@\*Y/>@MY/;:<LON\,EA@M\.&CEYCDY/LUL`>A=5KA@M;D:<>5ﬃ1
M
"#8¦mTﬃ1$" 8%¦v 6
 
zD6

}\ﬀ=/WW@M;H^t=?>K
CH= v2"!¤;Y/\ﬀCQRY/L<LON^W@M;H@M>!C:<>CEA@\ﬀ=?>5dRV?QWXYC:O=?> V?:O/@M>]:U> _~:OVAg¦x Y/>K CEYCuﬁ
=
\ﬀ=?>!CY/:<>;
M
" Y/;Y/>
:<>KRQ\ﬀ@MK;QA_V/WXY^`Eg
D
@[EY /@fCEA@B=?L<LO=IJ:<>AVAg
)+*-,.,&/

2'&)(
+X+qF 'fﬁ
=
Xﬃ`3-ﬁ ﬃ+-ﬃ`,s!'u98 sy'3 ?H','fk B0+b/,'+ 5ﬃsﬁﬃ! ?. $ @ﬁ
=
X/ﬃR3-ﬁﬃA+
M
" -{+
-ﬃSﬁ ﬃsq 'sl+ qR"3 /H-
	AB
6
	5'ﬀﬃ 	5'ﬀ'l' /ﬁ ++-K -/ﬁ KqF +3-y"*.O'+*'M¦98ﬁ
=
>
	yﬁAD	&ﬁﬃ*. q*sy'+ 	5'ﬃ`,sy'ﬀ+
6


 

zD6
 

 	  	 

zD6





-ﬃ s*6
 


 

B
xD
 	

 
	

 	

 
		
 		
 

 	
 

 

 
 

 
_~:OV?QAWX@-k !9@*V/W@*@ kG\ﬀ=?>AdRV?QAWXYC:O=?>P:<>ﬁ
=
g
	

J=/CH@dRW,;HCJCEYC9CEA@lB =?QW>=TKA@M; 6


 

zD6
 

 	  	 

zD6





Y/>Kﬃ6
 


 

B =/WXF Y;HCY_RLO@;H@*C
:<>
M
" Y/>K#EA@M>\ﬀ@:<>^ﬁ
=
gG=i^W=/@GCEA@LO@MFFY5a ID@GIJ:UL<L;XEA= ICERYCB =?QAW:U;CEA@;:Ł*@=/B7YiL<YWV/@M;HC
;HCY_RL<@f;H@*C:<>iCEA@[V/WXY^REm
M
"3a	IJE:<\,Eu:<;JK@ﬀd`>A@MKPY/;CEA@l;QA_V/WXY^`Ei=/Bﬁ
=
:<>RKQ\ﬀ@MKi_TNCEA@[>A=5KA@M;J=/B
M
" Y/>KiCEA@M:OW(>@M:OV?Ey_t=/WX;Mg¦ =GCE:U;w@M>KaAI@IJ:<LULdRW,;HCw@ﬀ75Y/F :<>A@CEA@M;H@f^	=?;X;:O_RLO@>A@M:OV?E!_t=/WX;*g
h @*C  6 _t@lYvL2=/BLﬁ IJE:<\,ES:<;9>A=/CY>A=5KA@f=/B
M
"cgf25:<>R\ﬀ@[CEA@KA@*V/W@*@=/B 6

 


:<;kTa  6 \*Y/>>A=/C
\ﬀ=?>!CY/:<>SY/>!Nu=/BbCEA@l@MKAV/@M; ! 9a"9 Ca Cﬀ=/W9+!RgBEP=/W@*=/@*WMa
 
6 \*Y/>>A=/C9\ﬀ=?>yCY/:<> Y/>!Ni=/B¦CEA@[@MKAV/@M; !  a
Cﬀﬀﬂaﬂ!F9ﬁ=/W-CD9ﬁ@M:OCEA@*WMg O±>RKA@*@MKa_TN;HN5FFG@*CHWXN/a Y/;;QF@
 
6 \ﬀ=?>yCY/:<>R;@MKAV/@ !Tﬀg 25:<>\ﬀ@
 
6 KA=T@M;>A=/C
\ﬀ=?>!CY/:<> ! Ra`CEA@M>:OC9\ﬀ=?>yCY/:<>R; !F9

gO BbCEA@[=/CEA@*W_RL<Y/\.i@MKAV/@[=/B  6 :<;

C{a`CE@M>  6 m@6



 


a	:3g @/g  6
:<;9Y>A=TK@[=/B
M
"]gZO±B¦CEA@=/CEA@*W_RL<Y/\.P@MKAV/@=/B
 
6 :<; 
/
aCEA@M>
 
6 \ﬀ=?>yCY/:U>;Y&V/WX@*NP@MKAV/@IJ:OCES=?>A@
@M>KA^t=?:<>!C7:<> 9

Y/>KuCEA@=/CEA@*WJ:<>i
/
g¦47QAC(CEA@M>ﬁ\ﬀ=?>yCY/:U>;wCEA@V/W@*N\ﬀN5\*LO@f
/
z C{zCD9

z9


/
Y/>K
I@fEYM/@[Y\ﬀ=?>yCHW,Y/K:<\ﬀC:O=?>g
v=?>R;:<KA@*Wl>A= I CEA@\*Y/;H@:U>]IJE:U\XE
 
6 \ﬀ=?>!CY/:<>;l=?>A@=/BwCEA@@MKAV/@M;y#/(zy
-
z9ﬀ9/ =/W89ﬀ9
-
g4N
;HN5FFG@*CHWN/a`Y/;;QFG@CERYC
 
6 \ﬀ=?>!CY/:<>;J@MKAV/@[!
/
g2A:<>\ﬀ@#!ﬃﬂR
 
6 CEA@M>u!+-TR
 
6gPO±B
/
ﬀ.R
 
6 CEA@M>
 
6 mN6
 



a:¢g @/g
 
6 :<;wYG>=TKA@9=/B
M
"cg"#@M>\ﬀ@/a
 
6 \ﬀ=?>!CY/:<>;(Y_`L<Y/\.&@MKAV/@IJ:OCEY/>i@M>K^	=?:U>yC:<>#/
Y/>K]YuV/W@*N @MKAV/@IJ:OCEcY/>#@M>KA^t=?:<>!C:<>#+-7g(EA@M;H@GC ID=S@MKAV/@M;fFlQ;HC[EYM/@CE@M:OW=/CEA@*W[@M>KA^t=?:<>!C
:<>n\ﬀ=?FFG=?>g`=/CH@ CEYC
 
6 :<;Y/K@Y/\ﬀ@M>yCCH=CEA@PB=?L<LO=IJ:<>AVc>=TKA@M;&:<> ﬁ
=
!K6






zD6

 

Y/>K
6




ﬀ
g #@M>\ﬀ@/a  6 \ﬀ=/WXW@M;H^t=?>K;JCH=>A=5KA@6

:<>Q_~:OVAg kTg9>RY/LO=/V/=?Q;LON/at:OB	 6 \ﬀ=?>!CY/:<>;@MKAV/@K9ﬀ9
/
a
CEA@M>u:<C(\ﬀ=/WW@M;H^t=?>K;7CH=&>A=TK@I6
 
:U>_:<VAgkTg
v=?>R;:<KA@*WJ>= I CEA@[\*Y/;H@:<>PIJE:<\,E
 
6 \ﬀ=?>yCY/:<>R;J=?>A@[=/BbCEA@f@MKV/@M;9 +/(z 
-
z9ﬁ 90/n=/W9ﬁŁ9
-
g(4N
;HN5FFG@*CHWN/aY/;X;QFG@9CEYC  6 \ﬀ=?>!CY/:<>;7@MKAV/@-9

9
/
g¦;wY/LOWX@MY/KAN&;H@*@M>iY_t=/@/a  6 \*Y/>>A=/Cw\ﬀ=?>!CY/:<>i@MKAV/@
9ﬁ C{g 2T=Aa9ﬁŁ90- R
 
6Gg = Ia:OB
 
6ﬂm 6
 

 	  	 

a7CEA@M>
 
6oKA=T@M;&>=/C \ﬀ=?>yCY/:U> 9.-P9=/W9
/
9 g#@M>\ﬀ@/a
 6 \ﬀ=?>yCY/:U>;YP_RLUY/\.]@MKAV/@IJ:OCEY/>e@M>KA^t=?:<>!Cf:<> 90- Y/>KYPV/WX@*N]@MKAV/@IJ:OCEeY/>e@M>RKA^t=?:<>yC[:<>m9
/
g
(EA@M;@CI= @MKAV/@M;F[Q;C(EYM/@CE@M:OW(=/CEA@*W(@M>RKA^t=?:<>yCw:<>i\ﬀ=?F FG=?>g=/CH@fCEYC
 
6:<;(Y/K@Y/\ﬀ@M>!C(CH=CEA@
B=?L<LO= I:<>AVS>=TKA@M;:<>3ﬁ
=
!,6
 

 

 	
zD6

 	 

 

Y/>RKT6
 

 	  	 

g&#@M>\ﬀ@/a  6 \ﬀ=/WXW@M;H^t=?>K;lCH=#>A=5KA@/6
 
:<>
_~:OVAgkTg9>Y/LO=/V/=?QR;LON/a:OB
 
6 \ﬀ=?>!CY/:<>;(@MKV/@fﬀ 
/
aRCEA@M>u:OC(\ﬀ=/WWX@M;H^t=?>K;7CH= >A=5KA@I6

:U>_:<VAg
kTg
4NPCE@lK:U;\*Q;;:<=?>PY_t= /@/ajCE@l^t=?;;X:O_RLO@f>@M:OV?Ey_t=/WX;:<>^ﬃ 1ﬁ[8%ﬃ 1
M
"#8JB =/WCEA@G>A=5KA@M;:<>
M
" YW@
6
 
Y/>RK<6

KA@*^`:<\ﬀCH@MKS:U>Q_~:OVAg kTgO C:<;I@ML<Lj.5>A=IJ>CEYCCEA@l;X:Ł*@[=/BY&;CY_RLO@;H@*C:<>SYV/WXY^`ES:<;YC
FG=?;HC S:OB~CEA@*W@l@ﬀ75:<;C;Y;H@*C=/B¦\*L<:

QA@M;! lp*z*q*q*q zﬁ 

;Q\XESCEYC@MY/\XE >A=5KA@l:<;\ﬀ=?>!CY/:<>A@MK :<>P=?>A@l=/B
x/x
CEA@M;H@[\*L<:

QA@M;*gbhj@*C  _t@YG;HCY_RLO@;@*C(=/B
M
"> I:OCER<   <?m [Tg
O±B:6

 


R cawCEA@M>  %v 6

 


}S:<;&Y];:Ł*@Q2c;HCY_RL<@P;H@*C&:U>CEA@PV/W,Y^RE=/_CY/:<>@MK BW=?F 
M
"J_TN
W@MFG=T:U>AV 6

 


Y/>KuY/LUL=/Bb:OC;J>A@M:<V?Ey_t=/WX;*gT#J=ID@*/@*WMa	CEA@l>A=TK@M;w=/B~CE:<;wV/WXY^`EuYW@[Y/LULj\ﬀ= /@*W@MKS_TN
CEA@lCEAW@*@\*L<:

QA@M;D!  pJm v 6



 


}%+  
d
m v 6


ﬀ  
zD6

}u1=/W;:<FG^`LON  
d
m v 6


  
}:OB26

:<;
>A=/C(^RW@M;H@M>!C(:<>ﬁ
=
8+  
%
m v 6
 

 	  	  
zD6
 
}1=/WJ;:<FG^`LON  
%
m v 6
 
}l:OB 6
 
:<;J>A=/Cw^W@M;H@M>!CJ:<>ﬁ
=
8,g
Y9CEA@*WXIJ:<;H@/a9:OB6

 

 
R caCEA@M>  :<;iY;:Ł*@R[Ł;CY_RLO@];H@*Cu:<>CE@#V/WXY^RE=/_CY/:<>@MK B WX=?F 
M
">
_TNeW@MF= 5:<>AV6

 


gN#= I@*/@*WMa7CEA@u>A=5KA@M;=/B9CE:<;V/WXY^`EYW@uY/L<Lw\ﬀ= /@*WX@MK _TNeCEA@B=?QAW \*L<:

QA@M;,!
 lpm v 6





zD6

 

zD6



 


}%+  
d
m v 6
 


 

zD6

 	    

}%+  
c
m v 6




 
zD6


  
zD6

}P1ﬂ;:<F^RLON
 
c
m v 6




ﬀ
zD6


  ﬀﬀ
}u:OB6

:<;l>A=/C^W@M;@M>yC:<>3ﬁ
=
8+  umov 6
 

 

  
zD6
 

    	 
zD6
 
}]1ﬂ;:<F^RLON
 m v 6
 

 

 	
zD6
 

 	  	  
}l:OB 6
 
:<;J>A=/Cw^W@M;H@M>!CJ:<>ﬁ
=
8,g  
	 	




ﬁﬀ
ﬂ
O>PCEA@[^W@*5:O=?Q;;QA_R;H@M\ﬀC:<=?>a`I@;YMI EA= I CH=V/@*CWX:<Ki=/BK@*V/W@*@Kk&>A=5KA@M;9:<> ﬁ
=
g #J@*WX@[I@[I:<L<LKA=
CEA@;Y/F@GB =/WCE@>A=TK@M;=/BKA@*V/WX@*@6[TgfO±> CE@G^W@*5:O=?Q;;QA_R;@M\ﬀC:O=?>ajCE:U;IY/;_`Y/;H@MK =?>];EA=IJ:<>AV
CEYCYu\ﬀ@*WXCY/:<>#;H@*C=/B7>A=5KA@M;LMn=/BMﬁ
=
\*Y/>];:<FG^`LONu_t@GY/;;QFG@MK CH=i_t@\ﬀ=?>!CY/:<>A@MK]:U>YiF Y75:<FlQF
;HCY_RL<@J=/BVﬁ
=
gbX./@*NW@MY/;=?> IJE!NGCE:<;Y/\ﬀCQY/L<LONLO@MY/KR;¦CH=YW@MKQR\ﬀC:O=?> :<;CEYC*a5YB CH@*W7W@MFG={Y/L`=/BCEA@
>A=5KA@M;~:<> M Y/>KlCEA@M:OW¦>@M:OV?Ey_t=/WX;Ma%ﬁ
=
;C:<L<L!W@*^W@M;H@M>!C;bY_W@MY.T^t=?:<>!CV/WXY^`Ea?>Y/FG@MLON[CEA@7_W@MY.T^t=?:<>yC
V/WXY^RE]=/_CY/:<>A@MK BW=?F ﬁ _!N KA@MLO@*C:<>VuY/L<L~@MKAV/@M;f\ﬀ=?>!CY/:<>A@MKc:<>#\ﬀNT\*L<@M;f\ﬀ=/WW@M;^	=?>RK:<>AVCH=P>A=5KA@M;:<>
Mg
D
:OCEPKA@*V/WX@*@ [G>A=5KA@M;JID@[IJ:<L<LFG=?;C(=/B CH@M>S=?>LONi;E= I CE@f@ﬀ7A:<;HCH@M>\ﬀ@=/B¦Y&FY7A:<F[QRF;HCY_RLO@f=/B
ﬁ
=
IJE:U\XE#KA=T@M;>A=/CCY./@ \ﬀ@*WCY/:U>]>A=5KA@M;*g
D
@GIJ:<L<LEA@M>\ﬀ@EY /@CH=u@ﬀ7AE:O_R:<CY/L<;H=u;=?FG@G=/^t@*WXYC:O=?>;
B=/W8ﬁGa~IJE:<\,Ec=?>=?>A@i;:<K@ CHWXY/>;B =/WXF ﬁ :<>!CH=Y >A@*I _W@MY.T^t=?:<>yC[V/WXY^REa¦Y/>RKc=?>CEA@=/CEA@*WGYW@
\ﬀ=?Q>!CH@*W^RYWC;(B =/W7CEA@W@MKRQ\ﬀC:O=?>;;EA=IJ>i:<> ﬁ
=
B =/WwCE@F Y75:<FlQF ;HCY_RL<@;@*C^RW=/_RLO@MFig?O>Y/L<FG=?;HC
Y/L<LA\*Y/;H@M;¦CE:<;~IJ:<LULy_t@7_RY/;H@MKG=?> ;EA= I:<>AV9CEYC¦W@MFG=T:U>AV;H=?FG@JY /=?:<KY_RLO@(>=TKA@M;b:U>fﬁ
=
\ﬀ=/WW@M;H^t=?>K;
CH=f;H^`L<:OCHC:<>AV9YKA@*V/W@*@2>A=TK@7:U>CEA@w=/WX:OV?:<>RY/L!_RW@MY.!^t=?:<>!C~V/WXY^RE6ﬁGayY/;¦:<LUL<Q;HCHWXYCH@MK:<>lCEA@JB =?L<L<= IJ:<>VAg
:O/@M>iYl_WX@MY.!^t=?:<>!CDV/W,Y^REa5CEA@l+`. ﬁﬂ¢ﬂﬁ ﬃ! =/BYG>A=5KA@ :<>\*:UKA@M>yCIJ:OCE_RLUY/\. @MKV/@M;ﬁE
-
zﬁF
-
Y/>K
V/W@*N&@MKAV/@M;ﬁE
/
zﬁF
/
\ﬀ=/WW@M;^	=?>RK;CH=W@*^`L<Y/\*:<>AV _!N&CI=>A=5KA@M;

Y/>K
 
Y/>KCEA@Y/;;H=5\*:<YCH@MK
@MKAV/@M;9_TN  E
-
z   F
-
Y/>Ku@M:OCE@*W  E /wz  F / =/W   E /wz  F /(g
D
@lI:<L<L;Y NuCEYCJC ID=@MKAV/@M;YW@
+*' 5-H-/'s_!NiCE@[;H^RLU:OCHC:<>AV:OBbCE@M:OW\ﬀ=?Q>!CH@*W^RYWXC;9YBCH@*WCEA@[;^RL<:OCHC:<>VYW@l:U>KA@*^t@M>KA@M>!C*g
D
@lERYM/@
CEA@B=?L<LO=IJ:<>AV
%
/'& 

2 6
	5'D /H-
	 y"*3-/ﬁ ﬃ	's"8H -["*H'X-Aﬁ ﬃ`	 ?-	 "*$+`. ﬁﬂ¢ﬂﬁ ﬃ! l-ﬃ	,sy'JﬁU+(-["*H'X-Aﬁ ﬃ`t ?- 
	
-{+
>
'*. . B
v=?>;X:<KA@*W¦Y>A=5KA@w=/BKA@*V/W@*@[:<>aﬁ
=
gb4NGhj@MFFYugTg\2Aa ﬁ \ﬀ=?>yCY/:<>R;¦=?>A@(=/BtCEA@(\ﬀ=?>AdRV?QAWXYC:O=?>R;bV?:O/@M>
:<> _~:OV?;*gjTajgTa 2AajY/>K'[TgO>^ﬁ
=
aCEA@M;H@G\ﬀ=/WW@M;^	=?>RKPCH=iCEA@G\ﬀ=?>5d`V?QAWXYC:O=?>;V?:O/@M>#:<>N_~:OV?;*g h!aViTajxTa
xD5a x/xg1O±>iCE@>A@ﬀ7TC;QA_R;H@M\ﬀC:<=?>;*a5ID@fIJ:<L<Lt\ﬀ=?>;:UKA@*WwCEA@M;H@f\ﬀ=?>AdRV?QAWXYC:O=?>R;w=?>A@_TN=?>@/g

2 03254

*

&   &  
 /     
_~:OVAg i:<LUL<Q;HCHWXYCH@M;YiKA@*V/WX@*@6[i\ﬀ=?>5dRV?QWXYC:O=?> =/BCNT^	@& :<>RﬁGajIJE:ULO@ _~:OVAgVh:UL<L<Q;HCHW,YCH@M;CEA@;Y/FG@
\ﬀ=?>5dRV?QWXYC:O=?>G:<>8ﬁ
=
gbhj@*C" _t@CE@wV/WXY^REV?:O/@M>:U> _~:OVAgrh!gbh @*C
M
" _t@CEA@(;QA_V/W,Y^REl=/B" :<>KQ\ﬀ@MK
_TNGCEA@>A=5KA@M;D:<>5ﬃ&1$" 8 %bv  6G}?g1Y>A@J\*Y/>&@MY/;:<LONG\XE@M\. CERYCDY/L<L`>A=TK@M;:<> ﬃ 1
M
"]8b\ﬀ=/WXW@M;H^t=?>KCH=fv2"!¤;
Y/\ﬀCQY/L<L<N^RW@M;H@M>!Cf:<>#CEA@\ﬀ=?>5dRV?QAW,YC:O=?>;V?:O/@M>:<>^_~:OVAguY/>K#CERYCKﬁ
=
\ﬀ=?>!CY/:<>;[V/WXY^RE
M
" Y/;fY/>
:<>KRQ\ﬀ@MK;QA_V/WXY^`Eg
xM
 

 
 

 
	
	
 
	 
 


   
 
	
 


 
_~:OV?QAW@uhr!DNT^	@ KA@*V/W@*@K[\ﬀ=?>5dRV?QAW,YC:O=?>u:<>ﬁ
=
g
)+*-,.,&/

2)(
+X+qF '5ﬁ ,ﬃR3-ﬁﬃA+P 	5' ,ﬃ : %qTH-/ﬂﬁ¢ﬃ+	5
>
ﬃ ﬁ ﬃ4ﬁ  B ﬁ B9+b/,'+ 5ﬃsﬁﬃ! ?. $ @Kﬁ
=
X/ﬃR3-ﬁﬃA+f 	5'9 /H-
	
M
" -{+f-ﬃﬁ ﬃsq 's+qR"3 ?- 
	-B
6
	A'ﬀﬃ @¦ 	5'*H'G' /ﬁ ++-8 -?ﬁGKqF+ﬀ3-y"ﬀ.<'+*'*  8
ﬁ
=?>
ﬁ 	 6

 


zD6
 	   


R  .B
	
+D
@9dRW,;HC;EA=ICEYC:<BtYl>A=5KA@
 
6 :<> ﬃ 1ﬁ
=
8 %?ﬃ1
M
"]8b:U;DY/K@Y/\ﬀ@M>!CCH=*6
 

ﬀ 

=/W6
 

 	
a5CEA@M>
CEA@B=?L<LO=IJ:<>AVEY^^t@M>;,!
1ﬂ: 8
 
6:<;wY/K@Y/\ﬀ@M>yCCH= 6
 

ﬀ 

a 6
 

 	
Y/>RK/6
 	 

 	
+
1ﬂ:<:8 >= >A=5KA@:<>ﬃ1ﬁ
=
8 %ﬃ&1
M
"#8 %  6 :<;wY/K@Y/\ﬀ@M>!CJCH= 6
 

 
=/W 6
 

 

g
O>KA@*@MKaY/;;XQFG@_TN;HN5FFG@*CHWXN&CEYC  6 :<;(Y/K@Y/\ﬀ@M>!C(CH= 6
 

ﬀ 
g2A:<>\ﬀ@ 6

 


:<;wY>A=5KA@=/B~KA@*V/W@*@u[
=/Bﬁ
=
a
 
6 \*Y/>R>A=/CJ\ﬀ=?>!CY/:<>uY/>!N=/B~CEA@@MKV/@M; !F9 a 9C{a
Cﬀ&=/WJ#!`g
9;;QF@9ﬀ9
-
R
 
6g 25:<>\ﬀ@ !F9

R
 
6aDCEA@M>39ﬀ9/UR 6g 2T=Aa7:OB 9
-
0R
 
6aDCEA@M>
 
6 m 6
 	 

ﬀ 	
g
Y9CEA@*WXIJ:<;H@/aT:OB 90-!,- R  6la!CE@M>  6 \ﬀ=?>!CY/:<>;Yf_RLUY/\.@MKAV/@9IJ:OCE =?>A@J@M>RKA^t=?:<>yCD:<> ! -cY/>RK CEA@=/CEA@*W
:<> 9
/
g¦47QAC(CE@M>Qﬁ \ﬀ=?>!CY/:<>;wCE@_RL<Y/\.\ﬀN5\*LO@! - !`z! Rzr9
/
z9
/
! -7g
9;;QF@CE@*W@*B =/WX@9 9.-

R  6 Y/>KEA@M>\ﬀ@u 90- R  6lg 25:<>\ﬀ@#!

R  6laDCEA@M>r9
/
R  6 Y/>K  6
\ﬀ=?>!CY/:<>;7YlV/W@*N@MKAV/@IJ:OCEY/>@M>KA^t=?:<>!C:<> 9
/
Y/>RK&Yl_RL<Y/\.@MKAV/@IJ:OCEY/>@M>KA^t=?:<>!C:<> 9.-7g¦(EA@M;H@
CI=@MKAV/@M;JFlQ;HCJERYM/@lCEA@M:OW(=/CEA@*W9@M>KA^t=?:<>!Cw:<>u\ﬀ=?FF=?>gLO±>iCER:<;(\*Y/;H@/a
 
6:U;(Y/K@Y/\ﬀ@M>yCCH=V6
 

ﬀ 

a
6
 

 	
aAY/>KS6
 	 

ﬀ 	
gD25:U>\ﬀ@CER:<;IY/;7CEA@=?>L<NGW@MFY/:<>:U>AVf^t=?;;:<_R:<L<:OC NB =/W  6a5I@EYM/@^WX= /@MKCEA@
\*L<Y/:<F Y_t=/@/g
v=?>R;:<KA@*W7YFY75:UF[QF ;HCY_RL<@9;H@*C  o=/BJﬁ
=
g¦(EA@9B=?L<LO= I:<>AV[YWXV?QFG@M>!C;wY^^RLONG_t=/CE:OBVﬁ
=
\ﬀ=?>5Z
CY/:<>;DYf>A=5KA@
 
6 Y/;\ﬀ=?>;:<K@*W@MK Y_t= /@9=/W7>A=/C*g?O B=6

 


zD6
 	 

 	
R  caTCEA@M>  v 6
 

 

zD6
 

 	
}%
v 6

 


zD6
 	   

}:<;wYFY7A:<FlQF;HCY_RL<@;H@*CJ=/Bﬁ
=
IJ:<CE86

 


zD6
 	   


R  egD9;;QF@I6

 


R  
Y/>K;6
 	 

 	 
R  cgMO>uCER:<;J\*Y/;H@/a
 
6 R   ;:U>\ﬀ@=/CEA@*WI:<;H@  v 6
 

 

zD6
 

 	
}%v 6

 


}[I=?QL<K
_t@uYcL<YWXV/@*W&;HCY_RL<@u;H@*C*g (EA@*W@*B=/W@/a  Łv 6
 

 

zD6
 

 	
} %Gv 6

 


z
 
6}S:<;YeFY7A:<F[QRF ;HCY_RLO@
;H@*C=/Bﬁ
=
IJ:OCET6

 


zD6
 	 

ﬀ 	 
R  cg'_~:<>Y/L<LON/abY/;;XQFG@V6

 


R   Y/>K46
 	 

 	
R  egNO±>eCE:<;
x,g
 

  


 
	
 
 
	

 

 


 
   
  
	
 
  

 

_~:OV?QAWX@-i !NT^t@4 KA@*V/W@*@u[\ﬀ=?>AdRV?QAWXYC:O=?>P:<>ﬁ
=
g
\*Y/;H@/aA6

  

R  ;:<>\ﬀ@ =/CEA@*WIJ:<;@   cv 6
 

 

zD6
 

 	
} %fv 6
 	 

 	
}&I=?QL<K#_t@ YSL<YWV/@*W;HCY_RLO@
;H@*C*g(E@*W@*B =/WX@/a  #v 6
 

ﬀ 

zD6
 

 	
}%v 6
 	 

 	
zD6

  

}G:U;YFY7A:<FlQF ;HCY_RLO@;H@*C=/Bﬁ
=
IJ:OCE
6

 


zD6
 	  ﬀ 


R  eg  
(E@B =?L<L<= IJ:<>Vl=/_`;H@*WYC:O=?>u;EA=IJ;(EA=I CH=&F=TK:<B N5ﬁY/\*\ﬀ=/WXK:<>VGCH= hj@MFF YagTg iTg


 * 
 ﬀ /     

2

'* " "X'& 	5'"ﬀ'-5ﬁﬃR( ?-	]!"*3-ﬁﬃ	'sG8H ﬁ "ﬀ$+ `. ﬁ¢ﬂﬁﬃ! ﬃ`,s!'K9u-{+ 3
+*' 5-H-/' !F9 8,H 9CS-ﬃs 9ﬀ9/ B
6
	5'ﬀﬃ "
=
ﬁU+G 	5'l /H-
	cy"M3-ﬁﬃ	'sP8 ﬁ
=
"*$iH'D ) ﬁﬃ!  	5'&
>

ﬃ`,s!'+ 6

 


-/ﬃs*6
 	 

ﬀ 	
B
	

v7LO@MYWXLON/a"
=
:<;wY/>u:<>RKQ\ﬀ@MKi;QA_RV/WXY^RE=/BJﬁ
=
g(EA@uv2"!¤;(CEYCJYW@W@MF= /@MKu_TNi;H^RL<:<CHC:<>AV 9
Y/;wY_t= /@YW@@M:OCEA@*W7=/BCEA@B=/WXF 6

 

IJ:<CE !F9z9C R;6

 

a5=/W7=/B CEA@B=/WXF 6	
   	 

IJ:OCE 90-J9z9ﬀ9
/
R
6

 

 	 	
g
O±BC6

 

\ﬀ=?>!CY/:<>;9CEA@@MKAV/@
!TatCEA@M>ﬃ6

 

m 6

 


atIJEA@*WX@MY/;*aj:OB26

 

\ﬀ=?>!CY/:<>;CEA@l@MKAV/@
!+!
-
a
CEA@M>Rﬁ \ﬀ=?>!CY/:<>;fYV/W@*NS@MKV/@ !,-PClY/>RK#EA@M>\ﬀ@CEA@GV/W@*N \ﬀNT\*L<@&!,-JC{zCﬀz 9.-(z9.- ! -7gKEP=/W@*=/@*WMa~:OB
6

 

 	 	
\ﬀ=?>!CY/:<>;7CEA@@MKAV/@9.-bRaACEA@M>/6

 

m 6
 	 

 	
aAIJEA@*W@MY/;Ma:OBQ6

 

\ﬀ=?>!CY/:<>;wCE@9@MKV/@-90- ! -7a
CEA@M>Qﬁ\ﬀ=?>yCY/:U>;(YG_RLUY/\.@MKAV/@!
-
90/ Y/>KuEA@M>R\ﬀ@CEA@_RL<Y/\.i\ﬀNT\*LO@ !
-
90/wz90/¦Rz#!`z!+!
-
g  

2 032V0

* &   &  
 /     
_~:OVAgVg:<LUL<Q;HCHWXYCH@M;YiK@*V/W@*@6[i\ﬀ=?>5d`V?QAWXYC:O=?>#=/BCNT^t@ 4 :<>RﬁaIJE:<L<@ _~:OVAgji :UL<L<Q;HCHW,YCH@M;CE@ ;Y/FG@
\ﬀ=?>5dRV?QWXYC:O=?>:<>ﬁ
=
g¦hj@*C
M
" _t@9CEA@V/WXY^REV?:O/@M>i:<>5_~:OVAg*iTg1Y>A@\*Y/>@MY/;:<LON&\XEA@M\.&CEYC(Y/LUL`>A=5KA@M;
:<> ﬃ&1
M
"#8\ﬀ=/WW@M;H^t=?>K CH=8vL2"!¤;DY/\ﬀCQY/LULON^W@M;@M>yC:<> CE@\ﬀ=?>5dRV?QWXYC:O=?>&V?:O/@M>:<>a_~:OVAg gfY/>RK CEYCﬁ
=
\ﬀ=?>!CY/:<>;(V/W,Y^RE
M
" Y/;(Y/>P:<>RKQ\ﬀ@MK;QA_V/W,Y^REg
xﬀ2
)+*-,.,&/

254  (
+X+ qF 'Kﬁ X/ﬃR3-ﬁﬃA+& 	5' ,ﬃ : %qTH-/ﬂﬁ¢ﬃ+	T
>
ﬃﬁﬃ ﬁO B BT+b/,'+ 5ﬃsﬁﬃ! ?. $ @ﬁ
=
X/ﬃR3-ﬁﬃA+ ?-	
M
" -{+-ﬃﬁ ﬃ sq*,'s +qR"3 ?-	-B
6
	5'ﬀﬃC@ 	5'*H'S' ?ﬁU+ﬀ+-  -/ﬁ Kq  +ﬀ3-y"ﬀ.<'&+*'M98Kﬁ
=
X/ﬃR3-ﬁﬃﬁ ﬃT 6





B
	
 D
@dRWX;HC;EA=I CERYCl>A= >A=5KA@:<> ﬃ&1ﬁ
=
8%-ﬃ 1
M
"#8[:<;[Y/K@HY/\ﬀ@M>!CCH=ﬃ6





=/W 6
  
 

g#hj@*C
 6 _t@lY>A=5KA@:<>^ﬃ 1ﬁ
=
8 %ﬃ 1
M
"]8Y/K@Y/\ﬀ@M>yCCH=/6





gl25:U>\ﬀ@6

 


:<;Y>A=TK@[=/BKA@*V/W@*@8[&=/BLﬁ
=
a
CEA@M>  6 \*Y/>R>A=/C\ﬀ=?>yCY/:U>]Y/>yN=/BCE@G@MKAV/@M; !F9 aﬂ9C{ajCﬀP=/W#!`gl9;;QF@ !,!,/NR  6lg25:<>\ﬀ@
!T

R  6la
CEA@M> !VR  6g[2T=Aaj:<BCR  6atCEA@M>  6 m 6



  
g Y9CE@*WIJ:<;H@/a9.- R  6 Y/>K  6 \ﬀ=?>!CY/:<>;Y_RL<Y/\.
@MKAV/@[IJ:OCEu=?>@f@M>KA^t=?:<>!C(:<>9.-rY/>KuCEA@[=/CEA@*W:<> ! / gw(E:<;(:U;J>A=/C^	=?;X;:O_RLO@Y/;CEA@*W@lYW@[Y/LOWX@MY/KAN
CI=i_RL<Y/\.P@MKAV/@M;:U>\*:<KA@M>!CJIJ:<CE2! / Y/>K >A@M:OCEA@*W / >A=/WC[\*Y/>#\ﬀ=?:<>\*:<K@[IJ:<CE 9.-7g= IaY/;;QFG@
! / C7R
 6aA:<FG^`LONT:U>AVCR  6gJO±B ! R  6a5YV?Y/:U>ID@EY /@  6 m 6



  
g1YCEA@*WIJ:<;@/a9 / R
 6 Y/>K  6
\ﬀ=?>!CY/:<>;JYV/W@*Ni@MKAV/@IJ:<CEi=?>A@@M>K^	=?:U>yCw:<>9 / Y/>RKuCEA@=/CE@*W:<> ! / gD47QACJCEA@M> ﬁ\ﬀ=?>yCY/:<>R;(CEA@
V/W@*Ni\ﬀN5\*LO@ ! / !Rz!F9z9 9 / z9 / ! / gT#J@M>\ﬀ@/a`>A=>A=5KA@:<>ﬃ&1ﬁ
=
8 %ﬃ&1
M
" 8w:<;wY/K@Y/\ﬀ@M>yCCH= 6





g
= IaALO@*C  6 _	@Y[>A=5KA@J:U>5ﬃ&1ﬁ
=
8%ﬂﬃ1
M
"#8¦Y/K@HY/\ﬀ@M>!CDCH=*6
  
 

gP=/CH@CERYC  6 :<;D>A@M:OCEA@*WY/K@HY/\ﬀ@M>!C
CH=V6

 


>=/W(CH=V6





g7;;XQFG@!R  6Ggw25:U>\ﬀ@ ! 9

R  6Y/>RK !+! / ﬂR  6la`ID@f:UFFG@MK:<YCH@ML<NEY /@[Y
\ﬀ=?>!CHWXY/K:<\ﬀC:O=?>jg925:<F:UL<YWXLON/aY/;;XQF:<>AV	C R  6a	ID@lEYM/@GY\ﬀ=?>yCHWXY/KR:<\ﬀC:O=?>Y/;9 C ﬂR  6 Y/>K2! / C ﬂR
 6lg
#@M>\ﬀ@/aR>A= >=TKA@:<>ﬃ1ﬁ
=
8%Mﬃ 1
M
"]8:<;(Y/K@HY/\ﬀ@M>!C(CH=V6
  
 

g
v=?>R;:<KA@*W YFY75:UF[QF ;HCY_`LO@;@*C   =/B5ﬁ
=
IJ:OCE 6






R  eg O±B 6
 

 
 	
R  caCEA@M>
6

 


zD6



  

R  eg#@M>\ﬀ@/a   v 6





} %7v 6

ﬀ


}:U;DYFY7A:<FlQF ;HCY_RLO@;H@*C7=/B?ﬁ
=
\ﬀ=?>!CY/:<>5Z
:<>AV86





g;;XQFG@GCEA@*W@*B=/W@ 6
 

 
 	 
R  cg6=/CH@ CERYC   \ﬀ=?>yCY/:<>R;fYCfFG=?;C=?>A@ >A=5KA@G=?QACf=/B
6



  
zD6





zD6




Y/>K YC9FG=?;C9=?>@l>A=5KA@l=?QAC9=/BC6

 


zD6

 	 

 
zD6
  
 

a;:<>\ﬀ@[CEA@M;H@G:<>KQR\ﬀ@
CHWX:<Y/>V?LO@M;*gnJEA@*W@*B=/W@/a Łv 6





zD6
  
 

} %Gv 6



  
zD6

ﬀ


zD6

 


zD6

 	 

 
} :<;Y]F Y75:<FlQF
;HCY_RL<@;H@*C(=/Bﬁ
=
\ﬀ=?>!CY/:<>:<>AV 6





g  

2 032


*
$
&      
 / %   
_~:OVAgJ2c:<LUL<Q;HCHWXYCH@M;Y]K@*V/W@*@Q[#\ﬀ=?>5d`V?QAWXYC:O=?>Ł=/BCNT^t@Qv :<>wﬁGaIJE:ULO@5_~:OV?;Mg1x Y/>K xD]:UL<L<Q;HCHW,YCH@
CEA@G;Y/FG@G\ﬀ=?>5d`V?QAWXYC:O=?>:<>^ﬁ
=
ghj@*C " _t@lCEA@lV/WXY^REV?:O/@M>#:<> _~:OVAg xTghj@*C
M
" _t@[CE@;XQA_V/WXY^RE
=/B" :<>KQR\ﬀ@MK#_!N#CE@&>A=5KA@M;f:U>mﬃ 1$"#8 %fv 6
 	



 
zD6
 	 ﬀ
 
zD6


 

zD6

 
}?gP(ER:<;:<;Y/LU;H=SY
;QA_RV/WXY^RE=/B CEA@V/WXY^RE:<>6_~:OVAgtxD5gY>@\*Y/>@MY/;:<LON\,EA@M\.CEYC7Y/L<L	>A=TK@M;D:<>ﬃ&1
M
"#8\ﬀ=/WW@M;^	=?>RK CH=
v2"!¤;Y/\ﬀCQY/LULONu^W@M;@M>yC:<>CEA@G\ﬀ=?>5dRV?QWXYC:O=?>V?:O/@M> :<>N_~:OVAg 2Y/>RKSCERYCuﬁ
=
\ﬀ=?>!CY/:<>;V/W,Y^RE
M
" Y/;
Y/>u:<>RKQ\ﬀ@MKi;QA_RV/WXY^REg
)+*-,.,&/

254 4 (
+X+ qF 'Kﬁ X/ﬃR3-ﬁﬃA+& 	5' ,ﬃ : %qTH-/ﬂﬁ¢ﬃ+	T
>
ﬃﬁﬃ ﬁO B-XBT+b/,'+ 5ﬃsﬁﬃ! ?. $ @ﬁ
=
X/ﬃR3-ﬁﬃA+f /H-
	
M
" -{+G-/ﬃcﬁﬃsq*,'si+ q" /H-
	-B	 8lﬃ	iﬃ	'*ﬁ  	5" 8:6

 


ﬁﬃNﬁ
=
	5-{+asy'3 ?H','u[ @J 	A'ﬀﬃ
 	5'*H'' /ﬁ ++9-  -?ﬁGKqF +3-y"*.O'9+*'*   98Mﬁ
= >
ﬁ 	6

 

 
R  NB,ﬃ>,-{+*'-lﬃt'ﬀﬁO 	5"X 6 8C6

 


	T-+
sy' /'X'u[ @w 	A'ﬀﬃ]ﬃ`P/ 	5'ﬀGﬃt'ﬀﬁO 	5"X8:6

 


 6 	T-+fsy' /'X'u[ @J-ﬃs @ /ﬁ)'*ﬃc-ﬃ$+ﬀ3-y"ﬀ.<'l+M'*   ﬁﬃ
 	5'w ?- 
	y"M3-ﬁ ﬃt'sO8yﬁ
=
"*$ sy'*.O'Mﬂﬁ ﬃT G 	5''sM !' 6 6

 


@b-[+3-y"*.O'9+*'*   98Mﬁ
=
>
ﬁ 	5<   <ym <   <
X-/ﬃ]",' sy'ﬀﬁ )/'s 8  ﬁﬃN,ﬃA+3-/ﬃR7ﬂﬁG ' B  	



* 
   &%  

 
 / *-,Q*  " *


*-,.,Q/ﬀ /Q/!"J*( J/   /

 /    &

*   ﬀ *L& *"  / ,  & / 
 '" #)ﬁ   J*ﬃ&  ,


*$ /32

 /ﬁﬀ =/

* ,&*(

  ﬂJ*(
 

  / & &ﬁ=/  

/ 
 &


*

 ﬀ 
  &

* /
&
 / ,   #
  
 /"& & /

,Q*   *
"  ﬀ * 
%W&  ,Q*   
%    
 / 
 *

*(

 )ﬁ   J* *  

/!



 /!  
 '

/  ﬂ/

* =/ 

 #
  K&ﬁ=/

* 2

  *  #"&?/!"7/ & &  


/ 
 **ﬁﬀ " *( #)ﬁ=/! #"   

  
%

 /  *(


 *( 'ﬀ 

* 


/
 

 & /)ﬁ   * # /& * 
 &  " #&  ,

 
 
 *ﬂ*(" 
%X/! &) ) / 
 *  Q,&/  #=* 
 / ,  "&

/ 
 *

* 

x,[
 

 
	 
 
	


 
    
 
	

 
 

 
	  
 


 
 

  
 
     
_~:OV?QAW@-x !DNT^t@uvKA@*V/W@*@u[\ﬀ=?>5dRV?QAWXYC:<=?>i:<>ﬁ
=
1 dRW,;HC(\*Y/;H@8,g
 /'&ﬁ

' /
 *

/ &  ,


 *      * 2

 ﬂ&&  ,

 
 
 *(/  &

* ﬂJ*$  

*A,Q,Q/   /

,Q*( 
" *
&
 & &

 2
	

bP75\*L<QRK:<>AVu\*Y/;H@M;lIJER:<\XE]YWX@&@

Q:OY/LO@M>!C_!N];NTFF@*CHWN/a~=?>A@ =/BwCEA@\*Y/;H@M;\ﬀ=?>;:<K@*W@MKc:<>
CEA@B=?L<LO=IJ:<>AVFlQ;HC(=5\*\*QAWMg
$
/ *14 
@M:OCEA@*W(>A=>A=5KA@:<>ﬃ 1ﬁ
=
8 %ﬃ1
M
"#8D:<;7Y/K@HY/\ﬀ@M>!CwCH= 6
ﬀ



a5=/W(>A=l>=TKA@:<>ﬃ&1ﬁ
=
8 %ﬃ&1
M
" 8
:<;Y/K@Y/\ﬀ@M>yCwCH= 6
 	 	 

g¦hj@*C  _t@9YlF Y75:<FlQF ;HCY_RL<@9;H@*C7=/Bﬂﬁ
=
\ﬀ=?>!CY/:<>:<>V6

 


Y/>KY/;;QFG@>A=
>A=5KA@G:<>^ﬃ 1ﬁ
=
8 %ﬃ&1
M
" 89:<;Y/K@Y/\ﬀ@M>!CCH=86
ﬀ



gl(E@M>a    v 6




} %v 6

 


}G:U;YF Y75:<FlQF
;HCY_RL<@[;H@*C=/B1ﬁ
=
IJER:<\XESKA=!@M;>A=/C\ﬀ=?>!CY/:<>ﬃ6

 


gJ(EA@f\*Y/;@l:<>uIJE:<\,EP>A=>A=TK@f:<> ﬃ&1ﬁ
=
8 %ﬃ&1
M
" 8
:<;wY/K@Y/\ﬀ@M>!CJCH= 6
 	 



:<;J:<KA@M>!C:<\*Y/L¢gb(E:<;w\ﬀ=?F^RLO@*CH@M;Bv7Y/;@ xg '
_AWX=?F >A= I =?>aID@IJ:<LULY/;;QRFG@&CERYC8vwY/;H@#xK=!@M;>A=/C=5\*\*QAWY/>KŁEA@M>\ﬀ@_t=/CET6




Y/>K
6
 	 



EY /@S>A@M:<V?Ey_t=/WX;:U>oﬃ 1ﬁ
=
8 % ﬃ 1
M
"#8,g hj@*C  6 _t@uYc>A=5KA@u:<> ﬃ 1ﬁ
=
8% ﬃ 1
M
"]8Y/K@Y/\ﬀ@M>!C&CH=
6
ﬀ



g25:<>R\ﬀ@ 6

 


:<;wY>A=5KA@=/BKA@*V/WX@*@-[l=/B?ﬁ
=
a
 
6 \*Y/>R>A=/C(\ﬀ=?>yCY/:U>uY/>yN&=/BCE@@MKAV/@M;*!F9 a
9 C{a*Cﬀ
=/WJ+!Rg
9;;QF@ !+!
/
R  6gD2A:<>\ﬀ@ !  ﬂR  6laRCEA@M> !+! - R  6g2T=Aa:OB !
/

/
R  6laRCEA@M>  6 \ﬀ=?>!CY/:<>;(YV/WX@*N
@MKAV/@[IJ:OCEi=?>A@[@M>KA^t=?:<>!C(:<>u
/
Y/>KPCEA@=/CEA@*W:<> ! -7aR:¢g @/g
 
6 m 6
ﬀ
 


gY9CE@*WIJ:<;H@/a !
/
C R
 
6la
Y/>K  6\ﬀ=?>yCY/:<>R;(YV/W@*N@MKAV/@IJ:OCE=?>@@M>KA^t=?:<>!C:<>CY/>KCE@=/CEA@*WJ:<> ! -7g(ER:<;7:<;w>A=/Cw^t=?;;:O_`LO@
Y/;CEA@*W@GYW@Y/L<W@MY/KANuC ID=iV/W@*N@MKAV/@M;:<>R\*:<KA@M>!CIJ:<CEQCY/>K >A@M:OCE@*WC
/
>A=/Wu\*Y/>c\ﬀ=?:<>\*:<KA@lIJ:OCE
!
-
g
= I Y/;X;QFG@ !
/
CﬀR  6 Y/>RK !,!
/
ﬂR  6g (E@M>aBCﬀC
/
R  6lg O±BuC
/
9
/
R  6la9CEA@M>  6 \ﬀ=?>5Z
CY/:<>;fYuV/W@*N @MKAV/@ !
/
9
/
!l(E:<;:U;>A=/Cf^t=?;;X:O_RLO@l_t@M\*Y/Q;H@ CE@M>mﬁ I=?QL<Kc\ﬀ=?>yCY/:<>cCEA@V/W@*N]\ﬀN5\*LO@
!
/
!Rz!F9z9ﬀ9
/
z9
/
!
/
gP#J@M>\ﬀ@/a  6 F[Q;C\ﬀ=?>!CY/:<>#Y_RL<Y/\.P@MKAV/@fC
/
JSY/>K Y&V/WX@*NS@MKAV/@J !
/
B=/W;H=?FG@
>A=5KA@ J	aIJE:<\,EiFYMN_t@fY>@*I >A=5KA@=/WJ:OCJF YMNi\ﬀ=?:<>\*:<K@IJ:OCE>9.- 1ﬂ\ﬀ=?:<>\*:UKA@M>\ﬀ@IJ:<CE=/CEA@*W>A=5KA@M;
:<;7@MY/;:ULON&@ﬀ7A\*L<QK@MK`8,gJO±>uCE:<;w\*Y/;H@/a  6 m 6




g
25QRFFYWX:ŁM:U>AVAaACEA@fC ID=^t=?;;:O_`LO@>A=TK@M;J:<>Qﬃ&1ﬁ
=
8%ﬃ&1
M
" 8(Y/K@HY/\ﬀ@M>!C9CH=V6
ﬀ



YW@6
ﬀ
 


Y/>Kﬀ6


 


g 2TN5FFG@*CHWX:U\*Y/L<LON/a¦CEA@iC ID=#^t=?;;X:O_RLO@>A=TK@M;GY/K@HY/\ﬀ@M>!CCH=K6
 	 	 

YW@86
 	 	

  

Y/>K
6
 	 
 
B =/W;H=?FG@¦>A=5KA@ HfIE:<\XEF YMN_t@¦Y(>A@*Ic>A=5KA@~=/W:<CjFYMN\ﬀ=?:<>\*:UKA@~IJ:OCE ! -7gV=/CH@CEYC H[Y/>K
JS\*Y/>R>A=/C\ﬀ=?:<>\*:<K@l_t@M\*Y/Q;@l=/CE@*WIJ:<;H@aﬁ I=?QL<K \ﬀ=?>!CY/:<>#CEA@GV/WX@*N\ﬀN5\*LO@
!
/
!Rz!F9z9 9
/
z9
/
H zPH !
/
g
x,k
O±BJﬁ\ﬀ=?>yCY/:<>R;(>A@M:OCEA@*WYV/W@*N@MKAV/@! -b / >=/WJYGV/W@*N@MKAV/@u9.-?C / aI@V/@*CvwY/;H@[_t@MLO=Ig
$ / * 0
ﬁKA=T@M;(>A=/C\ﬀ=?>yCY/:<>PV/W@*Ni@MKAV/@! -b / =/W(V/W@*Ni@MKV/@u9.-JC / aRY/>KiCE@*W@fYW@C ID=>A=5KA@M;(:<>
ﬃ&1ﬁ
=
8 % ﬃ1
M
" 8,ay=?>A@wY/K@HY/\ﬀ@M>!CbCH=I6
ﬀ



Y/>K 6
 	 	



Y/>KlCEA@7=/CEA@*W¦I:OCE6
 	 	 

Y/>K*6

  
gﬂO±>
CE:<;~\*Y/;H@/ayID@w>A@ﬀ75Cb;EA= ICERYC@M:<CEA@*Wb>A==/CEA@*W¦>A=5KA@:U>fﬃ&1ﬁ
=
8 %
ﬃ1
M
" 8 _t@M;:<K@M;6
    
 
:<;~Y/K@HY/\ﬀ@M>!C
CH=86
ﬀ
  
a=/WY\ﬀN5\*LO@ 6

 
:<;^W@M;@M>yC*aIJE@*W@G>A=TK@ iFY N!_t@G>A@*I =/W\ﬀ=?:<>\*:UKA@[I:OCE 9.-n=/W
H gMO>KA@*@MKja`Y >@*I \ﬀN5\*LO@  6 Y/K@Y/\ﬀ@M>yCCH=,6
ﬀ
  
\*Y/>>A=/C\ﬀ=?>yCY/:<>S@MKAV/@ !+!,/ 1=/CE@*WIJ:<;H@l:OCJI=?QL<K
_t@9Y/K@HY/\ﬀ@M>!CwCH= 6
ﬀ



8D>A=/W7@MKAV/@ !TP1 6

 


ERY/;wKA@*V/W@*@[?8D>A=/W7@MKAV/@ / u1=/CE@*WIJ:<;H@:OCI=?QL<K&_	@
Y/K@Y/\ﬀ@M>yCDCH=6
 	 	 

8,g"#@M>\ﬀ@/a  6 FlQ;HC\ﬀ=?>!CY/:<>&_	=/CE ! /  / Y/>K ! / J`g2TN5FFG@*CHWX:U\*Y/L<LON/a/@M:OCEA@*WDCEA@*W@
:<;>A=i=/CE@*Wf>A=5KA@:<>^ﬃ1ﬁ
=
8 %ﬃ&1
M
"]8_	@M;X:<KA@M;:6



 
Y/K@Y/\ﬀ@M>!CCH= 6
 	  



a =/Wf\ﬀNT\*L<@ 6
  

 

 
:<;
^W@M;@M>yC*atIJEA@*WX@l>A=5KA@JFY N!_t@>A@*I =/W\ﬀ=?:<>\*:<KA@[IJ:OCE !,-n=/W J	g(E:<;;:OCQYC:O=?>jat\ﬀ=?>R;:<KA@*WX:U>AVCEA@
^t=?;;:O_`LO@7^W@M;H@M>\ﬀ@J=/Bt>=TKA@M; 6

 
Y/>RK 6
 	

 

 
:<;¦:<L<LUQ;HCHWXYCH@MKG:<>a_:<VAgrxTg¦hj@*C   _t@JYF Y75:<FlQF
;HCY_RL<@;@*C9=/BMﬁ
=
\ﬀ=?>yCY/:<>R:<>AV/6

 


g[(EA@M>a   \ﬀ=?>!CY/:<>;YCFG=?;C9=?>@l=/BDCEA@CI=u>A=5KA@M;:6
 	 ﬀ
 
Y/>K;6
 	



 
Y/>KSYCFG=?;C(=?>A@f=/BbCE@CI=>=TKA@M; 6

 
Y/>RK 6



 
gLES=/W@*= /@*WMa   \ﬀ=?>!CY/:<>;
>A=l>A@M:OV?E!_	=/WD=/BQ6

 


g"#J@M>\ﬀ@/a  o\ﬀ=?>!CY/:<>;7YCF=?;HCDCEW@*@J=/BjCE@>A=5KA@M;K:<;H^RLUYMN/@MK:<>6_~:OVAgFxTgP=/CH@
CEYC*aEA=ID@*/@*W\XE=?;H@M> Y >A=5KA@6Jp Rv 6
 	 ﬀ
 
zD6
 	



 
}Y/>RKPY>A=TK@6
d
Rv 6

 ﬀ 
zD6



 
}?a
CEA@*W@@ﬀ7A:<;HC;JY>A=5KA@:<>v 6
 	  



zD6
 	   

zD6




zD6

   
}fIJER:<\XEi:<;w>@M:OCEA@*WJY/K@Y/\ﬀ@M>!C(CH= 6JpJ>A=/W
CH= 6
d
g"#J@M>R\ﬀ@/aCEA@*W@@ﬀ7A:<;HC;wYFY7A:<F[QRF ;CY_RLO@;H@*C7=/B?ﬁ
=
>A=/Cw\ﬀ=?>!CY/:<>:<>V*6

 


g¦(ER:<;D\ﬀ=?F^RLO@*CH@M;
v7Y/;H@lTg '
_AWX=?F >A=I =?>aID@PIJ:<L<L7Y/;;QRFG@iCEYC5v7Y/;@S#KA=T@M;>A=/CG=5\*\*QAW&Y/>RK EA@M>\ﬀ@iCEYC ﬁo\ﬀ=?>!CY/:<>;
@M:OCEA@*WYV/W@*N@MKAV/@ ! -~
/
=/WDYV/WX@*NG@MKAV/@9.-JC
/
gJ=/CH@CEYCDCEA@M;H@CI=f@MKAV/@M;\*Y/>>A=/CD_	@J^W@M;H@M>!CDYC
CEA@;Y/F@C:<FG@/aAB=/W(=/CEA@*WI:<;H@uﬁ I=?QL<Ki\ﬀ=?>!CY/:<>iCE@V/W@*N\ﬀNT\*LO@[
/
Rz C{zCﬀC
/
zC
/
9.-z9.- ! -7z!,-¦
/
g
9;;QFG@ CEA@*W@*B=/W@/a_TN];HN5FFG@*CHWN/aCEYCfﬁ\ﬀ=?>!CY/:<>;f@MKAV/@ ! -b
/
gJE:<;:<F^RL<:O@M;9CEA@&^W@M;H@M>\ﬀ@ =/B
\ﬀN5\*LO@6

 


aY/K@HY/\ﬀ@M>!CCH=/6
ﬀ



g25:<>R\ﬀ@fI@lYW@GY/;;XQF:<>AV CEYCY/L<;H=V6
 	 	 

EY/;9Y>A@M:OV?E!_	=/W
:<>mﬃ&1ﬁ
=
8%Zﬃ&1
M
" 8 1=/CEA@*WIJ:U;H@I@ I=?QL<K#_t@ :<>}v7Y/;H@Sx 8,aﬁF[Q;C[\ﬀ=?>!CY/:<>]@MKAV/@M;l
/
HŁY/>RK<H 9
/
a
N5:O@ML<K:<>V\ﬀNT\*LO@ 6
 	 
 
gPJ=/CH@CEYC@MKAV/@M;CJ !+/ŁY/>K5C./ J FY N=/WwFYMN >=/CD_t@9^W@M;H@M>!C*a!N5:O@ML<KR:<>AVf:<>
CEA@d`WX;HC(\*Y/;H@fv7Y/;H@2 Y/>RKu:<>CEA@f;@M\ﬀ=?>K v7Y/;@ugTgD(E@;:OCQYC:O=?>P:<;w:<L<L<QR;HCHWXYCH@MKi:<>_~:OVAg xD5a`IJEA@*W@
>A=5KA@I6




:U;7^W@M;H@M>!Cw=?>LON:<>v7Y/;H@-2Ag
$
/ *


ﬁ \ﬀ=?>!CY/:<>;DYV/W@*N@MKAV/@ ! -b
/
Y/>KGCEA@(=?>RLONl>=TKA@(:U>aﬃ 1ﬁ
=
8% ﬃ&1
M
" 8~Y/K@HY/\ﬀ@M>!CCH=6




:<; 6

 


gŁh @*C   _t@iY#FY7A:<FlQF ;HCY_RLO@u;@*CG=/BZﬁ
=
\ﬀ=?>!CY/:<>:U>AVK6

 


g O±B 6
 	 	



EY/;G>A=
>A@M:OV?E!_t=/WJ:<>Nﬃ 1ﬁ
=
8 %ﬃ1
M
" 8,a`CEA@M>SCEA@[;H@*C=/B¦>A@M:OV?E!_t=/WX;w=/B26
 	 	



:<;JY&;QA_R;@*C(=/BbCEA@[>@M:OV?Ey_t=/WX;
=/B 6

 


gf(E@*W@*B =/WX@/a   #v 6
 	 	



} %v 6

 


}:<;YFY7A:<FlQF ;CY_RLO@G;H@*C=/BLﬁ
=
>A=/C\ﬀ=?>!CY/:<>:<>AV
6

 


gRY9CEA@*WIJ:U;H@/abLO@*C
 
6 _t@YS>A=5KA@:<> ﬃ1ﬁ
=
8 %-ﬃ&1
M
"#8fY/K@HY/\ﬀ@M>!CGCH=ﬃ6
 	 	



g (EA@YWV?QFG@M>!C;
Y_t= /@l@ﬀ75\*LUQKA@CEA@[^W@M;H@M>R\ﬀ@[:<>  6 =/Bb@MKAV/@M;9 C{a 9ﬀ9
/
1  6I=?QL<KP\ﬀ=?>!CY/:<>S@MKAV/@f90-?C
/
8,atY/>KQC C
/
1  6
I=?QL<KŁ\ﬀ=?>yCY/:U>@M:OCEA@*WG@MKAV/@ 9C=/W&!
/
C{a_t@M:<>AV#Y/K@Y/\ﬀ@M>!CCH=K6
ﬀ



:<>CEA@uL<YCHCH@*W \*Y/;H@8,g #@M>\ﬀ@
 6 mN6
 





 
B=/WD;H=?F@>A=5KA@gJJ=/CH@9CEYC  6 :<;DY/L<;H=fY/K@Y/\ﬀ@M>!CDCH=6
 

ﬀ

 
g?O±B   K=!@M;D>A=/CD\ﬀ=?>!CY/:<>
6
 	

 

 
a CEA@M> CEA@Y_t= /@ \ﬀ=?>R;:<KA@*WXYC:<=?>;Y^^RLON/g8Y9CEA@*WI:<;H@/a   K=!@M;>A=/C\ﬀ=?>!CY/:<>K6
 	 ﬀ
 
Y/>K
 v 6
 	 	 

} %v 6

 


}:<;JYF Y75:<FlQF;CY_RLO@f;H@*C=/B1ﬁ
=
>A=/C9\ﬀ=?>yCY/:U>:<>AV 6

 


gw(E:<;w\ﬀ=?F^RLO@*CH@M;
v7Y/;H@ gTg '
$
/ *  
ﬁ \ﬀ=?>!CY/:<>;bV/W@*N@MKAV/@*! -b
/
Y/;bI@ML<LAY/;¦_RLUY/\.l@MKAV/@M;
/
H zC
/
JY/>KV/W@*N@MKAV/@M; H 9
/
zPJ,!
/
a
IJEA@*WX@HeFYMN _t@lYi>@*I /@*WCH@ﬀ7#=/W:OCFYMN \ﬀ=?:<>\*:UKA@[I:OCE'90- Y/>K JFY NS_t@GYi>A@*I /@*WCH@ﬀ7 =/Wf:OC
FY N]\ﬀ=?:<>\*:<KA@ IJ:OCE ! -g
D
@EYM/@CEA@&;X:OCQYC:O=?>eKA@*^R:<\ﬀCH@MKe:<>^_~:OVAgDxD5g
D
@ dRW,;HCf;EA=I CERYCfCEA@
=?>LON >A@M:OV?E!_t=/WX;=/Bﬁ6
ﬀ
 ﬀ 
:U>mﬃ 1ﬁ
=
8 %ﬃ&1
M
"]8YW@ 6

 


Y/>K 6
 	 
 
gaO>KA@*@MKajWX@MY/;H=?>:<>AV
Y/;:<> CE@G^W@*5:O=?Q;9^RYWXYV/WXY^`E#B =/WCE@\ﬀNT\*LO@&:<>\*:<KA@M>!C9IJ:OCE6
 	 	



a>Y/FG@MLON<6
 	

 

 
ajCEA@G=?>RLON
^t=?;;:O_`:<L<:OC NB =/W7Yf\ﬀN5\*LO@
 
6 :U>\*:<KA@M>!CbIJ:OCEV6
ﬀ
  
ID=?QLUK_t@
 
6 mN6

 
B=/WD;=?FG@9>=TKA@ Aa!_`QAC 
\*Y/>>A=/C\ﬀ=?:<>\*:<K@wIJ:OCE&! -#>A=/WDIJ:OCERayIJE:U\XEYW@CEA@(C ID=l>A=TK@M;\ﬀ=?>>A@M\ﬀCH@MK&CH=f
/
_TNYfV/W@*N@MKAV/@/g
xh
 

 
	 
 
	


 
    
 
	

 
 

 
	  
 


 
 

  
 
     
_~:OV?QAW@xDF!NT^t@uvKA@*V/W@*@u[\ﬀ=?>AdRV?QAWXYC:O=?>P:<>ﬁ
=
1ﬂ;H@M\ﬀ=?>RKu\*Y/;H@8,g
#@M>\ﬀ@/aRY/L<LCE@>A@M:OV?E!_	=/W,;w:<>ﬁ
=
B=/WJCEA@>A=5KA@M;(:U>ﬃ 1
M
"#8 %Jv 6

 	 



}[YWX@KA@*^R:<\ﬀCH@MKu:U>_:<VAg xD5g
v=?>R;:<KA@*WwCEA@[KQY/L<:OC N _t@*CI@*@M>SCEA@CI=&>=TKA@M;ﬁ6

 


Y/>RK86
ﬀ



aIJE:<\,EiYW@f_t=/CEu\ﬀ@M>!CH@*WX;J=/B
DN!^t@Kv KA@*V/WX@*@K[&\ﬀ=?>5dRV?QAW,YC:O=?>;9:<>NvwY/;H@u2AaQ>RKA@*W;HI:OC\XE:U>AV_RL<Y/\.PY/>KSV/W@*NPY/>K ;Q_R;HC:OCQAC:U>AV
C
/ 
! -7a9
 
!
/
a9

 

/
a9.-
 
J	aA@*C\gOg
O±B>=TKA@ 6






EY/;(:<> ﬁ
=
=?>L<N CEA@C ID= >@M:OV?Ey_t=/WX;wK@*^R:<\ﬀCH@MKi:<>_~:OVAgjxD5aCE@M>iCEA@*W@@ﬀ7A:<;HC;
YFY7A:<F[QRF ;HCY_`LO@9;@*C   =/B?ﬁ
=
IJ:OCES6

 

 
R  cgJE!Q;DI@Y/;X;QFG@:6
ﬀ
 


CH=GEYM/@YlBﬂQAWCEA@*W
>A@M:OV?E!_t=/WMa?_RQC¦:OC¦:<;b@MY/;:ULON[/@*W,: dR@MKGCEYCDCE:<;¦\*Y/> =?>LONEY^^t@M>GY/;¦B=?L<LO=IJ;D!Pﬁ \ﬀ=?>!CY/:<>;DYV/W@*NG@MKAV/@

PY/>Ki_RLUY/\.i@MKAV/@M;

9.- Y/>K !,-wgQY/L<L<N/aR:OB~>A=TK@6

 	 



EY/;:<>Qﬁ
=
=?>RLON&CE@CI=>@M:OV?Ey_t=/WX;
KA@*^R:U\ﬀCH@MK:U>5_~:OVAgxD5aACEA@M>CEA@*WX@9@ﬀ7A:<;HC;wYFY7A:<FlQF ;HCY_RLO@;H@*C  =/BJﬁ
=
IJ:OCES6
ﬀ


 
R  cg¦(ETQ;
I@uY/;;QFG@/6

 	 


CH=]EY /@uY BQAWXCEA@*Wl>@M:OV?Ey_t=/WMa_RQAC:OCG:<;l@MY/;:<LONe/@*WX: dR@MKCEYCGCE:U;l\*Y/>Ł=?>RLON
EY^^t@M>GY/;B =?L<L<= IJ;D!Jﬁ \ﬀ=?>!CY/:<>;DY_RL<Y/\.@MKAV/@"FY/>KGV/W@*N@MKAV/@M; F'JlY/>RK C
/
gﬂO±B HmQF1=/WKQY/L<L<N/a
H m

8,a7CEA@M> :OC:<;@MY/;X:<LONŁ;EA= I>CEYCCEA@*WX@i@ﬀ75:<;C; Y#FY7A:<FlQF ;HCY_RL<@u;H@*C=/B-ﬁ
=
\ﬀ=?>!CY/:<>:<>AV
CEA@GB=?L<LO=IJ:<>AV>A=5KA@M;D!:6

 	 



a=6
ﬀ
 


aQ6
 	 	 

a=6

  
g[9;;QRFG@CEA@*W@*B=/W@H ﬂmF z

gKO C:<;
@MY/;:<L<Ni/@*WX: dR@MKSCEYC*aY/FG=?>AVCEA@8v2"!¤;Y/LOW@MY/KANi^WX@M;H@M>yC:<>SCEA@[\ﬀ=?>AdRV?QAWXYC:O=?> >A=Ia	=?>LON86
 




Y/>KT6
U



 
\*Y/>_t@&Y/K@Y/\ﬀ@M>yClCH=BQAWXCEA@*WKv2"!¤;Mg2T=Aa26
 




Y/>K 6
U



 
V?:O/@&Y Z>A=5KA@&\*QCl:<>
ﬁ
=
aY/>Ka¦IJE@*W@
 
6 :<;CEA@i;H@*CG=/Bv2"!¤;GY/LOW@MY/KANe^W@M;H@M>!C:<>CEA@i\ﬀ=?>5dRV?QWXYC:O=?>>A=IY/>K   :<;Y
FY7A:<FlQF ;HCY_`LO@;H@*C7:<> ﬁ
=
a!CE@M>@M:OCEA@*W<   R  6a</mT[fY/>RK   \ﬀ=?>!CY/:<>;D_	=/CE,6
 



Y/>KV6
U



 
=/WQ<  	R
 
68<bm 2]Y/>KID@u\*Y/> Y/;X;QFG@/6
 




zD6
U



 

R  ege47QACGCEA@M>ŁI@iEYM/@SYSWX@MKQ\ﬀC:O=?>
IJE:U\XE#KA=T@M;f>A=/C;^	=?:UL~CEA@ Y^^WX=,7A:<FYC:O=?> V?QYW,Y/>yCH@*@:OBDI@ ;Q_R;HC:OCQACH@CEA@ IJEA=?LO@\ﬀ=?>5d`V?QAWXYC:O=?>
:<>Nﬁ IJ:<CEuCEA@l\ﬀ=?>5dRV?QAWXYC:<=?>S;E= IJ>S:<>u^R:U\ﬀCQAW@/gLO C9\*Y/>_	@f/@*WX: dR@MKPCEYCCER:<;J\*Y/>>A=/C:U>yCHW=5KQ\ﬀ@
FG=?>A=5\XEW=?FYC:<\\ﬀN5\*LO@M;*a`EA@M>\ﬀ@I@=/_CY/:<>uYG>@*I _W@MY.T^t=?:<>yCwV/W,Y^REg
 
	

x,i
     
     
     

   
	



	
    
  	

	



	


   
   

 

 	 ﬀﬁﬂ
ﬃ
   "! #ﬀ 	 #ﬁﬂ
ﬃ
   "!%$

&('
)*+,
(E@JB=?L<LO= I:<>AV=/_R;@*W{YC:<=?>&;E= IJ;7EA=InCH=FG=5K:OBN8ﬁ Y/\*\ﬀ=/WXKR:<>AVfCH=Gh @MFFYugTg<x/x:<>\*Y/;H@9CEA@*W@
@ﬀ7A:<;HC;(YF Y75:<FlQF ;HCY_`LO@;H@*C  =/BJﬁ
=
IJ:OCE/6

 

 
R  cg
 
 * 
 ﬀ /     

2 4-0W6
	5'*H'' /ﬁ ++[-i"ﬀ'-5ﬁﬃR¦ ?-	  ﬁG@Dy"M3-ﬁ ﬃt's 8 ﬁo"ﬀ$+q5ﬁ3-!"ﬀ. $+	. ﬁﬂ¢ﬂﬁ ﬃT 
ﬃ`,s!' !]fﬃ	,sy'9 @¦+q*D	i 	5-/  ﬁ
=
ﬁ + 	5' /H-
	!"*3-ﬁﬃ	's 8H ﬁ
=
"ﬀ$&H'D ) ﬁﬃ!  	5'[ﬃ`sy':6

 


B
	

v7=?>;:<KA@*WYKvL2
 
6 IJER:<\XE&:<;WX@MFG= /@MK_TN ;H^RLU:OCHC:<>AVf>=TKA@ !Y/;CH=G;H@*^RYWXYCH@ ! 9(B WX=?F !TGY/>K
!,!
/
g~(EA@M>ja/@M:OCEA@*W 6\ﬀ=?>!CY/:<>;~_t=/CE
!F9Y/>K
!Tay=/W 6 \ﬀ=?>yCY/:U>;b_t=/CE
!+! - Y/>K !,!
/
g?O±B !F9z!  R  6la
CEA@M> @M:OCE@*WrCR
 
6 Y/>K
 
6 m 6

 


a=/Wy
/
R
 
6 Y/>RK
 
6 \ﬀ=?>yCY/:<>R;Y&_`L<Y/\.S@MKAV/@
/
9a:<FG^`LONT:U>AV
CEA@l@ﬀ75:U;HCH@M>\ﬀ@l=/B¦Y _RLUY/\.P\ﬀN5\*LO@ 9 C{zC.!+/Jz!+/D#/wz+/9gO±B!+!
-
z!,!+/ R
 
6Ga`CEA@M>S@M:OCEA@*W !,/PC R
 
6 Y/>K
 6 \ﬀ=?>!CY/:<>;(YV/WX@*N@MKV/@ !,-JC{aA=/W !
/

/
R  6 Y/>K  6 \ﬀ=?>yCY/:U>;(YV/W@*N@MKAV/@! -~
/
gD =;QRFFYWX:Ł*@/a
:OBCEA@*W@KA=!@M;[>A=/Cf@ﬀ7A:<;HC[YP;H^RLU:OCHC:<>AV=/B(>A=5KA@ !IJ:OCE]CEA@ ^WX=/^	@*WXC:O@M;;HCYCH@MK:<>#CEA@LO@MFFY5aCEA@M>
CEA@*W@J@ﬀ75:<;C;¦:<>aﬁ YV/W@*N[@MKV/@JIJ:OCEGY/>@M>KA^t=?:<>!C~:U>
!,-#Y/>RKGCEA@(=/CEA@*WD:<>8C=/WD
/
g2TNTF FG@*CHWX:<\*Y/L<L<N/a
:OBbCEA@*WX@l@ﬀ7A:<;HC;>A=/CY;H^RL<:<CHC:<>AV=/B>=TKA@f9I:OCEPCE@l^RW=/^t@*WC:O@M;9;HCYCH@MK#:<>SCEA@lL<@MFFY5atCEA@M>CEA@*W@
@ﬀ7A:<;HC;(:<> ﬁ YGV/W@*N@MKAV/@[IJ:OCEiY/>u@M>RKA^t=?:<>yCw:<> 9.-Y/>RKiCEA@=/CEA@*W9:<>i&=/WC
/
g=/CH@[EA=ID@*/@*W9CEYC
:OBjCE@M;H@CI=GV/W@*N@MKAV/@M;7ID@*WX@^W@M;H@M>!CwYCwCEA@;Y/FG@C:<FG@/a5CEA@M>ﬁ I=?QL<K\ﬀ=?>!CY/:<>uYlV/W@*N\ﬀNT\*L<@/g 

2 032 

*.- &   &  
 /     
_~:OVAg"[:<L<LUQ;HCHWXYCH@M;Y&KA@*V/WX@*@K[ \ﬀ=?>5dRV?QAWXYC:<=?>P=/B¦C N!^t@  :<>Nﬁa	IJE:<LO@_~:OVAg~x/xl:<L<L<Q;CHWXYCH@M;wCEA@;Y/FG@
\ﬀ=?>5dRV?QWXYC:O=?>Ł:<>3ﬁ
=
geh @*C " _t@CEA@V/WXY^REV?:O/@M>:<> _~:OVAgwx/xgh @*C
M
" _t@CEA@i;QA_V/WXY^`Ec=/B "
:<>KRQ\ﬀ@MK_!NSCEA@>A=5KA@M;:<>^ﬃ1$" 8 %v 6
 	 

 
 	
zD6
  
 



zD6

 
 	


}?gaY>A@G\*Y/>#@MY/;:<L<NS\XE@M\. CEYCY/L<L
>A=5KA@M;9:<>Nﬃ&1
M
"#8J\ﬀ=/WXW@M;H^t=?>KuCH=v2"!¤;Y/\ﬀCQY/LULONu^W@M;@M>yC:<>uCE@l\ﬀ=?>5d`V?QAWXYC:O=?>V?:O/@M> :<>Q_:<VAg"[&Y/>K
CEYCﬁ
=
\ﬀ=?>yCY/:<>R;(V/WXY^RE
M
" Y/;(Y/>S:<>KQR\ﬀ@MK;XQA_V/WXY^REjg
)+*-,.,&/

254
 
'*jﬁ ",'- "ﬀ'-5ﬁﬃR  ?- 
	 ,ﬃR3-ﬁﬃﬁﬃ! ﬃ	
6
$A'
(
X/ﬃ : q5H-/ﬂﬁ¢ﬃ -/ﬃsl+q*D	  	T-/
/u1ﬁ
=
8&m;[ B
(
+,+qF '6ﬁ Xﬃ`3-ﬁ ﬃ+S 	5' Xﬃ : q5H-/ﬂﬁﬂ/ﬃn+	T
>
ﬃﬁﬃ4ﬁO B  B +b/,'+ 5ﬃsﬁﬃ! ?. $ @Kﬁ
=
X/ﬃR3-ﬁﬃA+f 	5'9 /H-
	
M
" -{+f-ﬃﬁ ﬃsq 's+qR"3 ?- 
	-B
6
	A'ﬀﬃ @¦ 	5'*H'G' /ﬁ ++-8 -?ﬁGKqF+ﬀ3-y"ﬀ.<'+*'*  8
ﬁ
=
>
ﬁ 	 6

 

 
R  NB
	

bP75\*L<QRK:<>AVu\*Y/;H@M;lIJER:<\XE]YWX@&@

Q:OY/LO@M>!C_!N];NTFF@*CHWN/a~=?>A@ =/BwCEA@\*Y/;H@M;\ﬀ=?>;:<K@*W@MKc:<>
CEA@B=?L<LO=IJ:<>AVFlQ;HC(=5\*\*QAWMg
x,x
 

   
	

 

 

 
    
 

 
 


 
	
 
	
 

 
	    
 

 
   
 


 
	
 
_~:OV?QAWX@x/x!NT^t@ KA@*V/W@*@u[\ﬀ=?>5dRV?QAWXYC:<=?>i:<>ﬁ
=
g
$
/ *.4
>A=>A=5KA@f:<>Qﬃ1ﬁ
=
8%ﬃ&1
M
" 8(:<;JY/K@Y/\ﬀ@M>!CCH=,6
  
 

gwhj@*C  _	@[Y FY7A:<FlQF;HCY_RL<@[;H@*C=/B
ﬁ
=
\ﬀ=?>!CY/:<>:<>AV 6

 


g(E@M>a   uv 6
  
 

} %(v 6

 


}f:U;YGF Y75:<FlQF ;HCY_`LO@;H@*Cw=/BJﬁ
=
IE:<\XEiK=!@M;
>A=/CJ\ﬀ=?>!CY/:<>86

 


g '
_AWX=?F >= I =?>atID@lIJ:<LULjY/;;QF@fCEYC-v7Y/;H@xlKA=!@M;9>A=/C9=T\*\*QWY/>RKSEA@M>R\ﬀ@[CEA@*WX@[@ﬀ7A:<;HC;9Y&>=TKA@
 6 :<>ﬃ 1ﬁ
=
8 %Jﬃ&1
M
"#8Y/K@HY/\ﬀ@M>!C7CH= 6
  
 

gD25:<>\ﬀ@ 6

 


:<;Y[>=TKA@9=/B KA@*V/WX@*@[f=/Bﬂﬁ
=
a5CEA@M> 6 \*Y/>>A=/C
\ﬀ=?>!CY/:<>eY/>!N#=/BwCEA@&@MKAV/@M; !F9aP9C{aJCﬀ=/Wl+!Rgu9;;QF@  !KR
 
6lgS25:<>\ﬀ@ ! 9

R
 
6GaCE@M> !,!
/
R
 
6lg
2T=Aa:<B C R
 
6aCEA@M>
 
6 \ﬀ=?>yCY/:<>R;GYS_`L<Y/\.]@MKV/@iIJ:OCEe=?>A@@M>KA^t=?:<>!C[:<>}C&Y/>RKeCE@=/CE@*W:<> !,/wg
(E:U;D:<;7>A=/Cw^t=?;;X:O_RLO@/aT;:<>\ﬀ@9CEA@*W@YW@Y/LOWX@MY/KANCI=_RLUY/\. @MKV/@M;w:<>\*:<KA@M>!CIJ:OCE C3-ŁY/>K !
/
Y/>K C3-
\*Y/>>A=/C(\ﬀ=?:U>\*:<KA@1=/CEA@*WI:<;H@ID@fID=?QLUKERYM/@fYG>A=5KA@=/B~KA@*V/W@*@-k?8,g(E@*W@*B =/WX@/a9.- R
 
6 Y/>KCEA@M>
 6 \ﬀ=?>!CY/:<>;YG_RL<Y/\.@MKAV/@IJ:OCE=?>@@M>KA^t=?:<>!Cw:<>9.-Y/>KiCE@=/CEA@*W:U> !
/
a`>Y/FG@MLON 6 m 6
  
 


g
2TN5FFG@*CHWX:U\*Y/L<LON/aAY/;;QF :<>AV CR
 
6aACEA@M>i=?>@fEY/;wCEYC
 
6 m 6

 
 	


g
4NCEA@fY_t= /@lK:<;\*QR;;:O=?>a5:OBCEA@*W@fYWX@CI=&>A=5KA@M;(:U>ﬃ&1ﬁ
=
8 %Mﬃ1
M
" 87Y/K@HY/\ﬀ@M>!CJCH= 6
  
 

aCEA@M>
CEA@M;H@fCI=&>A=5KA@M;wYW@6
  
 



Y/>K 6

 
 	


Y/>KCEA@B=?L<LO=IJ:<>AVG\*Y/;H@f=T\*\*QAW,;*g
$
/ * 0
CI=S>A=5KA@M;:U>mﬃ 1ﬁ
=
8 %ﬃ&1
M
"#8,a>Y/F@MLON<6
  
 



Y/>RK 6

 
 	


aYWX@ Y/K@Y/\ﬀ@M>yC[CH=;6
  
 

g
#@*W@/a~=?>A@ \*Y/>e/@*WX:OBNCERYC[>A=5KA@ 6
  
 

:<;YP>=TKA@G=/B(K@*V/W@*@5[P:<>]YiC N!^t@& \ﬀ=?>5d`V?QAWXYC:O=?>eY/;[:<>
_~:OVAgRGYBCH@*W(W@M>Y/F :<>AVCEA@>A=5KA@M;wY/;(B=?L<LO=IJ;D!JC  ! 1ﬂ>A=5KA@C:<> _:<VAg`\ﬀ=/WW@M;H^t=?>KR;7CH=>A=TK@ !&:<>
_~:OVAg [?8,a !  C{zPH  Rz9  !z  9z! -  C3-7z9.-  9
/
z9
/
  9.-zC
/
  !
/
g((E:U;(\ﬀ=?>yCHW,Y/K:<\ﬀC;
CEA@d`WX;HCwY/;;QF^C:O=?>i:<>CEA@[LO@MFFY5g '
_AWX=?F >A=I =?>jaI@ I:<L<LbY/;;QRFG@CEYC<+b-{+*' ﬁnKA=!@M;[>A=/Cf=5\*\*QAWY/>KcE@M>\ﬀ@ =?>L<N=?>@&>A=5KA@ :<>
ﬃ&1ﬁ
=
8 %ﬃ&1
M
"]87:<;wY/K@Y/\ﬀ@M>yCCH=V6
  
 

g4N;NTFF@*CHWN/aI@f\*Y/>PY/;;XQFG@CEYCCE:<;w>A=5KA@:<;6
  
 



g
(E:U;f>A=5KA@:<;[Y/LU;H=Y/K@HY/\ﬀ@M>!CCH=ﬃ6

 	 

 
Y/>KŁ:<FG^RL<:<@M;CEA@^W@M;H@M>\ﬀ@=/BJY_RL<Y/\.]@MKAV/@>9.- !
/
:<>eﬁg
25QA^R^	=?;@wCEYCD>A=[=/CEA@*W7>A=TK@(=/BVﬃ 1ﬁ
=
8 %ﬂﬃ1
M
" 8¦:<;Y/K@Y/\ﬀ@M>!CDCH=6

 	 
 
=/WCH=*6
 

 
 

aTCEA@M>I@ERYM/@
CEA@B=?L<LO=IJ:<>AV\*Y/;H@/g
$
/ *


=?>A@>A=TK@:<>ﬃ 1ﬁ
=
8%Pﬃ&1
M
"#8,aA>Y/F@MLON 6
  
 



a5:U;DY/K@Y/\ﬀ@M>!CCH= 6
  
 

Y/>K,6

 	 

 
Y/>K>A=
=/CEA@*W9>A=TK@f:<>Qﬃ&1ﬁ
=
8 %ﬃ&1
M
"]87:<;(Y/K@HY/\ﬀ@M>!CCH=V6
  
 

=/W 6

 	 

 
=/W 6
 

 
 	
ghj@*C  _t@YF Y75:<FlQF

;HCY_RL<@;H@*Cf=/Bﬁ
=
\ﬀ=?>!CY/:<>:<>V86

 


g6J=/CH@&CEYCfYC[F=?;HC=?>A@=?QC=/B6
 	 	
 
  
Y/>RK 6
  
  


:<;:<>
 cgO B 6
 	 	
 
  
ﬂR  caCEA@M>   v 6
 

 
 	
} %wv 6

 


}f:<;7YGFY7A:<FlQF ;HCY_RLO@;H@*Cw=/BPﬁ
=
Y/>KiKA=T@M;w>A=/C
\ﬀ=?>!CY/:<>S6

 


gJO±B=6
  
  


ﬂR  caTCEA@M>    v 6
  
 

} %¦v 6

 


}:<;DY[F Y75:<FlQF ;HCY_RLO@9;H@*CD=/BVﬁ
=
Y/>K
KA=T@M;(>A=/CJ\ﬀ=?>!CY/:<>86

 


g '
D
@>A= I \ﬀ=?>;:<K@*WMaY/;LUY/;HC(^t=?;;:O_`:<L<:OC N/aTY&>A=TK@  6 ﬂm 6
  
  


:<>Qﬃ&1ﬁ
=
8 %Bﬃ 1
M
"#8wY/>KPY/K@HY/\ﬀ@M>!C
CH=V6

 	  
 
=/W9CH=V6
 

 
 	
g
D
@fd`WX;HCJ;E= I CERYC;Q\,ESY  6:U;(Y/\ﬀCQY/L<LONuY/K@HY/\ﬀ@M>!CCH=&_t=/CE 6

 	  
 
Y/>K
6
 

 
 	
gO±>K@*@MKaY/;;QF@_!N;HN5FFG@*CHWN  6 CH=_t@Y/K@Y/\ﬀ@M>!C(CH= 6
 

 
 	
g
O±B9ﬀ9 / R
 6a	CEA@M>Q9ﬀ9.-0R  6lgv7LO@MYW,LON/a 9.-  R  6Ga	;:U>\ﬀ@=/CEA@*WI:<;H@  6 m@6
 	 	
 
  
g((EA@*WX@*B =/W@/a  6
FlQ;HCY/L<;H=\ﬀ=?>yCY/:<> Y&_RL<Y/\.u@MKAV/@IJ:OCEP=?>A@[@M>RKA^t=?:<>yC9:<>Q9 / Y/>KY V/WX@*NP@MKAV/@lIJ:OCES=?>A@l@M>KA^t=?:<>!C
:<> 9.-EY T:U>AVY\ﬀ=?FFG=?>u@M>KA^t=?:<>!C HgPO>CE:<;(\*Y/;H@/a  6 m 6
 	  
 
 	
:U;wY/L<;H=Y/K@Y/\ﬀ@M>yCCH= 6

 	  
 
g
O±B C<R  6laCEA@M>3CﬀC - R  6g3= Ifa7:<B  ! R  6GaDCE@M>oﬁo\ﬀ=?>!CY/:<>;GV/WX@*N@MKV/@ !rC - aIJE:U\XE:<;
>A=/C^t=?;;:<_RLO@fY/;Y/L<W@MY/KANPC ID=PV/W@*NP@MKAV/@M;fYW@:<>\*:<K@M>yC9IJ:OCE !PY/>RK ! / Y/>K'C3-\*Y/>>=/C\ﬀ=?:<>\*:<KA@/a
=/CEA@*WI:<;H@ 90/@R  6 Y/>K}ﬁ\ﬀ=?>yCY/:<>R;f@MKAV/@ 90/PC - aY/>KcID@&ID=?QRL<K#_t@ :<>mvwY/;H@&Tg!#J@M>R\ﬀ@ I@&\*Y/>
Y/;;QRFG@C ﬂR  6g
_~:<>Y/LULON/aT:<B9 / R
 6la5CEA@M> 9.- R  6lgJO±BY/L<;=f9.-J9R  6GaTCE@M>  6 m 6
 	 	
 
  
a5@ML<;H@9.- ! / R
 6 Y/>K
ﬁ \ﬀ=?>!CY/:<>;wYV/W@*N@MKAV/@IJ:<CE&=?>@@M>KA^t=?:<>!CD:<> ! / Y/>KCEA@=/CEA@*WJ:U> 9 / gJE:<;:<;wY\ﬀ=?>yCHWXY/KR:<\ﬀC:O=?>
Y/;ﬁ ID=?QLUKu\ﬀ=?>yCY/:U>iCEA@V/W@*Ni\ﬀN5\*LO@ ! / !Rz!F9z9ﬀ9 / z9 / ! / g
25QRFFYWX:ŁM:U>AVAaO6
 	 

 
 	
:<;bCEA@J=?>LONl^	=?;X;:O_R:<LU:OCNB=/W
 
6 Y/>KGI@JYW@JLO@*BC¦IJ:<CECEA@(B=?L<LO= I:<>AV\*Y/;H@/g
$
/ *K 
=?>A@>A=5KA@:<>Rﬃ&1ﬁ
=
8%ﬃ&1
M
"]8,a>Y/F@MLON;6
  
 



a:U;Y/K@HY/\ﬀ@M>!CfCH=;6
  
 

Y/>K 6

 	 

 
Y/>K
Y/>A=/CEA@*W>A=5KA@(:<>6ﬃ&1ﬁ
=
8% ﬃ1
M
"]8~:<;Y/K@HY/\ﬀ@M>!CCH=6

 	 

 
=/WC6
 

 
 	
g;#@*W@/ay=?>@J\*Y/>/@*WX:<B NCEYC>=TKA@
6

 	 
 
:<;(Y&>A=5KA@=/B¦KA@*V/W@*@K[:<>uYCNT^	@l \ﬀ=?>5dRV?QAWXYC:<=?>PY/;J:U> _~:OVAg	 YB CH@*WW@M>Y/F:<>VCEA@f>A=5KA@M;
Y/;B=?L<LO=IJ;D!ZC   9.-7z!  !`zPH  !
/
z9   9z  Tz! -   z9.-   C{z9
/
  9
/
zC
/
  H gG(E:<;
\ﬀ=?>!CHWXY/K:<\ﬀC;JCEA@dRWX;HC(Y/;X;QFG^C:<=?>i:<>CEA@fLO@MF FY5g  
(E@B =?L<L<= IJ:<>Vl=/_`;H@*WYC:O=?>u;EA=IJ;(EA=I CH=&F=TK:<B N5ﬁY/\*\ﬀ=/WXK:<>VGCH= hj@MFF YagTg<x,gTg


 * 
 ﬀ /     

2 4O 6
	5'*H'' /ﬁ ++[-i"ﬀ'-5ﬁﬃR¦ ?-	  ﬁG@Dy"M3-ﬁ ﬃt's 8 ﬁo"ﬀ$+q5ﬁ3-!"ﬀ. $+	. ﬁﬂ¢ﬂﬁ ﬃT 
ﬃ`,s!' !]fﬃ	,sy'C @¦+q*D	i 	5-/
 
ﬁ
=
ﬁ +f 	5' /H-
	S!"*3-ﬁﬃ	's 8H ﬁ
=
"*$H'D ) ﬁﬃ! i 	5'[ﬃ	,sy' 6

 


B
	


&    

*&//     "&" '  / & *   *K&

* % 
   * 
%&ﬁ /!& /     * 
  # /" &  /

 
 /
" =, !  
 /!)ﬁ   J*X2


 / 


 *(
  " / ﬂJ/ﬀ&      #"J* 

 /   &

* *( /X, &    #
 /X,Q*   * 
 

0"& ,& /
O±B v7Y/;H@xw:U>[CE@^RW=!=/B`=T\*\*QWX;*ayLO@*C  ﬁ _t@CEA@w_W@MY.T^t=?:<>!CV/WXY^`E=/_CY/:<>A@MKBW=?F ﬁ
_TN&;H^RLU:OCHC:<>AVf>=TKA@ ! Y/;CH=;H@*^`YWXYCH@ ! 9(B WX=?F !TY/>K !,!
/
g¦(EA@M>a
 
ﬁ
=
:<;CEA@V/WXY^RE=/_CY/:<>@MK&BW=?F
ﬁ
=
_TN W@MFG=T:<>VuCEA@ >A=5KA@ 6

 


g5O±>K@*@MKaLO@*C
 
6 _t@ YQv2PIJE:<\,E]:<;W@MF= /@MKe_!N CEA@ ;^RL<:OCHC:<>VAg
(EA@M>jaA@M:OCEA@*W  6 \ﬀ=?>!CY/:<>;(_	=/CE ! 9 Y/>K !TaR=/W  6 \ﬀ=?>!CY/:<>;(_t=/CE !Y/>K !,!
/
gJO>i_t=/CEu\*Y/;H@M;  6 :<;
Y/K@Y/\ﬀ@M>yCfCH=86
  
 

gG#= I@*/@*WMaCEA@G=?>LONP>=TKA@M;Y/K@HY/\ﬀ@M>!CCH=86
  
 

YW@ 6

 


a=6

 	 

 
Y/>K6
 

 
 	
g
=/CH@fCEYC76

 	 
 
Y/>K/6
 

 
 

YW@f>=/C(Y #	@M\ﬀCH@MKS_!NCEA@f;^RL<:OCHC:<>VAg
Y9CE@*WIJ:<;H@/a
v7Y/;@ZgFlQ;HC7=5\*\*QAWMgh @*C
 
ﬁ _t@9CE@_W@MY.T^	=?:U>yCV/WXY^RE=/_CY/:U>A@MKB WX=?F ﬁ _!N;H^RL<:<CZ
C:<>AV>=TKA@ZCY/;wCH=&;H@*^RYWXYCH@-CD9 BW=?F CﬀgD(EA@M>a
 
ﬁ
=
:U;7CEA@V/WXY^REi=/_RCY/:<>A@MKiBW=?F ﬁ
=
_TNW@MFG= 5:<>AV
CEA@>A=TK@ 6

 


gO±>K@*@MKaL<@*C  6 _	@&Y v2SIJE:<\,Ec:<;WX@MFG= /@MK_TN#CEA@&;H^`L<:OCHC:<>AVAg(EA@M>ja@M:OCE@*W  6
\ﬀ=?>!CY/:<>;D_	=/CE6CD9wY/>KaCﬀRa!=/W
 
6 \ﬀ=?>!CY/:<>;D_t=/CEaC Y/>K6C C3-7gJO>_t=/CE\*Y/;@M;
 
6 :<;DY/K@HY/\ﬀ@M>!CCH=6
  
 

g
#= I@*/@*WMatCEA@=?>LON>A=5KA@M;(Y/K@Y/\ﬀ@M>!CJCH=V6
  
 

YW@6

 


a 6

 	 

 
a 6
 

 
 	
Y/>K;6
  
 



gJ=/CH@lCEYC
6

 	 

 
aG6
 

 
 	
Y/>RK/6
  
 



YW@f>A=/C(Y #t@M\ﬀCH@MKP_TNCEA@f;H^RLU:OCHC:<>AVAg  
5x
  

	 


ﬂ
~ YWC=/B¦CE:<;I=/W.uI7Y/;9K=?>A@[IE:<LO@CE@fdRW,;HCY/QACE=/W9I7Y/;9T:U;:OC:<>AV&46OtvJ2	g	JEA@dRW,;HCY/QACE=/W9I7Y/;
Y/L<;H=G^`YWC:<Y/L<LON;QA^^t=/WCH@MK_TNvL6 Y/>KE
625a*O±CY/LON/g

 3;"

 x lg?47YB>RYY/>K ~g¤[g ~@* M>A@*WMa ( 9@M>=?FG@J6(@MYWXWXY/>AV/@MFG@M>!C;¦Y/>K 2T=/WXC:<>AV9_!N6(@*/@*WX;XY/L<;)5aA 
(
3

q5ﬃ`-./ﬃT+b q5ﬂﬁﬃ! l[u1x,xxk?8%hTixTg
 ] ~gj4@*WXFY/>jajg"_Q@:OCH=Aa ( Y>#^^W=75:UFYC:O=?>N~¦W=/^t@*WC:<@M;=/BDCEA@KO±>RKA@*^t@M>KA@M>!C2T@*C~W=/_RLO@MF
B=/WJh = Iz9@*V/W@*@f9WXY^RER;)5a
6
	5'/,$i98 +bBqAﬂﬁﬃ! R${+ﬀ'ﬀl+Mg/P1x,xxx?8x/x,[`x,g/Tg
\g] ~g4@*WXFY/>a Eeg"_QAW@*WMa ( ^^W=75:<F YC:<>AV ESY7A:<FlQF O±>K@*^	@M>RKA@M>yC2T@*C:<> 4=?Q>KA@MKN9@*V/W@*@
WXY^RE;)5a I7H,,','sﬁﬃ! /+989 	5' / 	
(
ﬃRﬃ*q-.
(
+ 3 H 
(
3oR$A{+,ﬁ qF ﬃ6fﬁU+D*'*'
(
.  yﬁﬂ 	 l+
1x,xx2!8,atvLE ~¦WX@M;;*g
 2 ~g4@*WXF Y/>rY/>K3Eeg|YWX^R:<>;t.5:¢a ( Y>n2T=?FG@PJ:OV?EyCH@*WaO±>Y^R^W=,7A:<FY_`:<L<:OC Nc6(@M;QRLOC;)5aLbvvv
6J@*^t=/WCJ=Ag	xu1x,xxi?8,a
9>:O/@*W,;:OCN=/Bb W,:O@*WMax,xxiTg
\[]l[gjv7Y^WXYW,Y5a
(
25=/WC:<>AV~@*WXFlQACYC:O=?>;_TNP6(@*/@*W,;Y/L<;Y/>KNbQRLO@*WX:<Y/>'vN5\*LO@ 9@M\ﬀ=?FG^t=?;:<C:O=?>;)5a
 
(
3

q5,ﬃ`-/.ﬃfﬁU+D*'*' 3]-? 	5'ﬀ -/ﬂﬁ4ﬀ+xMu1x,xxx?8Bx5x`x/xD5g
\k]l[gPv7Y^WXYWXY5a
(
Y>eCE@(:<V?EyC>A@M;X;f=/B(CE@9LOCH@*WX>YC:U>AVZ vN5\*LO@h = I@*WG4D=?QR>KB =/W2T=/WC:<>VP_TN
6J@*/@*WX;Y/L<;)5a

qTﬃ`-.~98 +b "*ﬁ ﬃ`-?3,ﬁ¢-.V	ﬂﬁ lﬁIHM-?ﬂﬁﬂﬃgu1x,xxx?8xﬀ2 x`x,i/Tg
 hl[g v7Y^WXYWXY5a lgth Y/>\*:UY&Y/>K#2	g |Gg VAa
(
 v=?L<QF>AZ 9@M>A@*WXYC:O=?>S47Y/;H@MK#4WXY/>\XEAZY/>K5Z4=?Q>K
9LOV/=/WX:<CEF B =/W72T=/WC:<>AV_TNl6J@*/@*WX;Y/L<;)5aF P3
(
+&t'ﬀﬁ3'+(ﬁﬃffﬁ +ﬀ*'*' 3c-/ 	5'DG-?ﬂﬁA*+9-ﬃs
6
	5' H
/H'MﬂﬁA,-.C+bBqA'* Mﬁ¢'*ﬃ,'M2rhu1x,xxx?8(5x,gT/kTg
\i]l[g vwY^WXYWXY5a lgth Y/>\*:<Y&Y/>K2tg |GgVAa
(
_RY/;HCZ~¦WXY/\ﬀC:<\*Y/L¦2T=?LUQAC:O=?>i=/BD2T=/WXC:<>AV_TNu6(@*/@*WX;XY/L<;)5a
Iw,'X'sﬁﬃ! +l8 	5'  / 	
(
ﬃﬃ
qA-/.
(
+ 3 H  
(
3 R$B5{+ﬁGqFoﬃﬁ +ﬀMH'M'
(
.  !ﬁ 	 l+1¢y8,a
vME ~W@M;;*g
\x] lg¤[g v7EAW,:<;HC:O@/a
(
 g^^W=75:UFYC:O=?>i9LOV/=/WX:OCEF B=/W92T=/WXC:<>AVG_TN6J@*/@*WX;Y/L<;)5a I7H,,','sﬁﬃ! +
8( 	5'/ 	
(
ﬃﬃ*q-.
(
+ 3 H 
(
3 R$B5{+ﬁGqF ﬃaﬁ +ﬀMH'M'
(
.  !,ﬁﬂ 	 l+71x,xxi?8¦22ﬀT[/Ta5vME
~W@M;;*g
 xDlgvwEyﬁYCY/L¢a[h:<>A@MYWS^W=/V/WXY/FF :<>AVAgJ 25@*WX:O@M;u=/B4=T=.T; :<> CEA@mEYCEA@MFYC:U\*Y/LG2A\*:O@M>\ﬀ@M;*g
D
g #[g
_AW@*@MFY/>SY/>KQv=?F^RY/>yN/a
OH254Lu!*{Z hTx,k%h ZXx/x,x[Z i@*Iﬃﬂ¦=/W.	a x,xigTg
 x/x G2tgX#Y/>R>A@M>EY/L<LU:	Y/>RK~g¤fg ~@*rM>A@*W a
(
WXY/>;HB=/WXF:U>AV6v7Y__RYV/@[:<>yCH=QWX>:O^]1A~=?LON5>A=?F:<Y/LL Z
V/=/W,:OCEF B =/WJ2T=/WC:U>AVG2A:OV?>A@MK5~@*W,F[QACYC:<=?>;_!N 6J@*/@*WX;Y/L<;8 )5a

q5ﬃ`-. 98 	5'
(
+ 3 2 i1x,xxx?8
xT%h!g
 xM]fvg¤fg g"#QAW./@M>;Y/>K[g25\,EAWX: @H/@*WMa
(
Y> CEA@S25:Ł*@i=/B2TN5;HCH@MF;G=/B2T@*C;8b/@*WN [=/B
D
ER:<\XE
#9YM/@Y/>2 96fajIJ:OCE#Y/>eJ^R^RL<:<\*YC:O=?> CH=SCEA@
D
=/WX;CZ v7Y/;H@6JYC:O=u=/B #@MQAWX:<;C:<\*;B=/Wu~ Y/\.5:<>AV
~W=/_RLO@MF ;)5at 
(
3

q5,ﬃ	-.ﬃfﬁ +ﬀ*'*' 3c-/ 	5'DG-?ﬂﬁA*+wu1x,xix?8BkiFhTg
/
 x,g] g1|@M\ﬀ@M\*:<=/V?L<QnY/>RKwlgw2AY/> ./= #a ( bP75Y/\ﬀCiY/>KnJ^R^W=,7A:<FYC:<=?>r9LOV/=/WX:OCEF ;B=/W2T=/WC:U>AV]_TN
6J@*/@*WX;Y/L<;MaIJ:<CE]J^R^RL<:<\*YC:O=?> CH='9@M>A=?FG@6(@MYWW,Y/>AV/@MFG@M>!C)5a
(
.  !,ﬁﬂ 	 ﬁ4X-x,gc1x,xx[?8&x,i 
5xD5g
g
